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CHAPTER |
INTRODUCTION

1. BASIS FOR STUDY. In connection with a review of worldwide logistic support to U. S.
combat forces during the Vietnam era, the Terms of Reference of the Joint Logistics Review
Board specify that particular attention be directed to "communications as it impacts on
logistics. "

2. SIGNIFICANCE. Timely, adequate, and accurate exchanges of information are prerequi-
sites to effective, responsive, and economic logistic support. Logistic communications are
crucial to the operations of logistics support forces—to port operations and delivery of material
to operational units; to control of transportation on the land, on waterways, and in the air; to
underway replenishment operations; and to the reactions of military construction forces to
emergencies. Communications provide the means of expressing urgent requirements for supply
of material, for planning repair work, for fuel and ammunition, and for technical assistance.
Communications provide the links by which asset information and logistic action can be monitored
by higher commands.

a. Although an allowance was made for the total volume of communications require-
ments for all purposes, a review of logistic support in the Vietnam era reveals instances in
which the logistic planners appear to have assumed that adequate communications would be avail-
able but have later discovered deficiencies in the quantity or quality of communications desired
or considered necessary. Even when requirements were fully recognized, the delay in acquir-
ing capabilities was long—particularly where fixed communications were concerned.

b. Stimulated by trends toward greater centralization of controls, the desire for more
detailed information at additional levels, and the expanding capabilities of automatic data
processing (ADP) equipment to handle vast quantities of data, demands for communications
increased rapidly during the period reviewed in this monograph. Plans for new sophisticated
logistic information and management systems portend difficult problems for the future.

c. In the future the logistician must have a sound understanding of communications
capabilities, limitations, and costs, and must be able to incorporate these considerations in
plans to an extent far beyond that which was customary in the past. The demands for informa-
tion and the design of systems must take these facts into consideration, and overall plans for
communications must increasingly consider the specific needs of logistics.

3. STUDY OBJECTIVES. The objectives of this study are to:

a Identify the interrelationship of communications and logistic support operations with
special emphasis on the implications of trends in logistic automatic data processing systems.

b, Determine means of enhancing logistic communications readiness in preparation for
future contingencies.

4. SCOPE OF THE REVIEW

a This monograph reviews and evaluates the ability and adequacy of the military cowr-
munications systems to provide communications for logistic support of U. S. combat forces in
South Vietnam from 1 Jaruary 1965 to the present. This review also includes communications
contingency assets and their deployment, limitations, und eventual replacement with fixed-plant
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communications. Special attention is given to the ability of contingency communications to sup-
port logistic elements in future deployments.

b. During the past decade, requirements for the transmission of digital data have sub-
stantially increased. In addition, the echelon at which data transmission is originated has been
steadily lowered. This development has placed requirements on field communications which
differ from the previous requirements for voice transmission. These requirements for digital
data transmission are increasing as automation is applied to more and more tasks, and the
corresponding data requirements are reduced to digital form closer and closer to the source
of the data. Recognizing this factor, major emphasis has been placed on the digital data trans-
mission aspects of communications.

c. Because logistics is only one of many users of communications, this review includes
broad coverage of much of the spectrum of communications, focusing more specifically on those
segments of major significance to logistics. There has been no attempt to study deeply the
individual Service communications problem.

d. This monograph is oriented toward the service provided to the users and the methods
used to provide this service. Emphasis is on the adequacy and suitability of the communications
capability to support logistics and the responsiveness of communications to logistics. As such,
command relationships and responsibilities are discussed only insofar as they affect the service
provided to the user.

S. ORGANIZATION OF THIS MONOGRAPH

a. Chapter II develops the historical background pertinent to understanding the major
issues that are discussed in subsequent chapters. This chapter is supported by Appendixes A
through E in which the detailed actions are re¢viewed.

b. Chapter Il is concerned with the d:tailed development of logistic communications
requirements.

c. Chapter 1V discusses the current ability of the Services to provide communications
for the support of logistics during contingency operations.

d. Chapter V examines the actions taken to acquire the capability to provide high-
capacity, high-quality communications using transportable equipment in lieu of fixed-plant
facilities.

e. Chapter VI explores the problems involved and the coordination required between
the ADP systems plans and the supporting communications.
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CHAPTER I
HISTORICAL REVIEW

1. INTRODUCTION. This chapter presents the historical background essential to under-
standing the major issues that are discussed in subsequent chapters. A review is made of the
initial communications posture, including systems descriptions, capabilities, limitations, and
significant problem areas. From this review base, the communications buildup is further de-
tailed, including a discussion of deployment of contingency assets and the use of fixed-plant
equipment.

2. SCOPE. In examining the communications provided to support logistics in South Vietnam,
it became apparent that unique communications facilities for the sole or major support of
logistics were not planned to be provided as a separate or distinct system. 1,2 Communications
for logistics were to be provided in conjunction with those provided for other users, by common-
user communications systems. Therefore, the substance of this chapter is devoted primarily

to the buildup of the common-user systems in RVN. The depth of treatment in this chapter is
restricted in order to maintain an overall view; the detailed information supporting this chapter
is included in the appendixes.

3.  INITIAL SITUATION. In reviewing the communications posture at the start of the buildup
in 1965 and the actions takea in response to changing requirements, it is important to note that
unlike other possible contingency situations, U.S. forces were already in Vietnam and some
communications capabilities existed. 3 Contrary to past experience, however, the combat and
communications zones were indistinguishable and encompassed an entire country in which there
were no large areas secure from enemy action.

a Force Distribution. At the beginning of 1965 there were 14,697 U.S. Army personnel
in RVN. Approximately one-third of that numter were assigned to an advisory rule or as staff
rapport to the advisory eifort; the remaining t: o-thirds were engaged in combat support or
combat service support roles. Of approximately 1, 100 Navy personnel in RVN, 499 served as
adv.gors; the remainder were engaged in providing iogistic support and service as the MAAG
"Adivaistrative Agency" in the Headquarters Support Activity, Saigon. Most of the air Force's
4,400 personnel were occupied with training and developing the Republic of Vietnam Air Force
(RVNAF). Its aircraft inventory consisted of 220 aircraft operating from three bases. The
vast majority of approximately 700 Marines in-country were directly involved in the operation
of a medium helicopter squadron providing support to RVNAF. 4

b. Theater Responsibilities. The Defense Communications Agency midrange plan of
1962, as approved by the 2&2 etary of Defense, had assigned responslbuity for Defense Com-
munications System (DCS) circuits in Vietnam to the U.S. Army. 5 This plan had been further

10peration plans covering specific situations of major U.S. furce commitments In RVM did not provide for
unique communications for logistics, but for operationa: - "d common-user communications only.

2The definition, validation, and provision of the requiremcnts of logistics for luppomx communications
are addressed in detail in Chapter M.

380¢ Appendix A (Background to 1 January 1965) for detalls of the communications suuanc-. prior to 1965,

4Commander in Chief, Pacific (CINCPAC). Con.mand History 1963 (Annex A, L’SNAL\Q (1), 13 May 1965,
p. 3 (TOP SECRET).

SDefense Communications Agency (DCA) Memorandum, subject: DCS Mid-Rango Pian, Defense Communi-
cations Systom 1962, 18 January 1963,

R o mtiietbitsd” - metihe. el
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supplemented in 1963 by an Army-Air Force agreement by which the Army was to provide long-
haul service and the Air Force was to provide local service at five specified locations. How-
ever, plans in 1964 called for the reduction of the U.S. forces during the following year. As

a result, commumncations planning was oriented toward turning the existing communications
over to the RVN. Up to June 1964, when events indicated the questionable validity of the above
plans, all efforts had been direcied toward phasing out U.S. communications as quickly as
possible. The majority of the tactical equipment was to be turned over immediately to the RVN
armed forces, whereas the operation and maintenance of the BACK PORCH tropospheric scatter
radio system was to be assumed by the South Vietnamese as quickly as their capability could be
developed. 6

c. Communications Capabilities. The communications capabilities existing on 1 January
1965 are described below.

(1)  Out-of-Country

(a) Prior to 1965 communications out-of-country consisted primarily of high
frequency (HF) radio to the Philippines, Thailand, Okinawa, and Japan. These HF systems
were scbstandard due primarily to the lack of clear frequencies in this area. 7 The circuits pro-
vided were not able, in terms of quality and quantity, to support the data systems essential to
logistics deployment.

(b)  On 1 January 1965 a 60-voice channel submarine cable (WET WASH),
extending from San Miguel in the Philippines to Nha Trang, RVN, was placed in service. In
Vietnam the cable was extended from Nha Trang to Phu Lan: by a 60-voice channel AN/MRC-85
10-kw t-opospheric scatter radio (tropo) link. At San Miguel it could be connected to the com-
merciai Trans-Pacific cable (TRANSPAC) for circuits to Guam, Midway, Hawaii, Japan, and
the United States.8 The cable was inherently reliable and provided high-quality circuits, but
was subject to being cut, in which case the only alternate paths to the east were by satellite
and HF radio.

(c) The existing SYNCOM satellite system could furnish only one voice and
one teletype channel, both on a part-time basis. This program was being supported at the
Saigon end with an experimental model terminal and, although an emergency capability from
Saigon to California had been provided on 24 August 1964, the major use of the satellite circuits
was for engineering and operational test. 9 In addition, due to an inherent time delay for parity
checks, maximum data speed was limited to 50 cards per minute.

(d) A particularly difficult siwuation existed regarding communications to
Okinawa, which had been assigned responsibilities for logistic support of Army and Marine units
in RVN. Efforts to extend the WET WASH cable via troposcatter radio links from the Philippines
to Okinawa had not been successful, 11 Dependence had to be placed on the inadeauate and

GCINCPAC, Command History 1965, op. cit., p. 104; CINCPAC, Command History 1964 (Annex A,
USMACV) (U), undated. p. 351 (TOP SECRET); United States Army, Pacific (USARPAC), History of
U.S. Army Buildup and Operations in the Republic of Vietnam (RVN), 1 February to 31 December 1963 (U),
11 March 1964, pp. 24-35, 220 (TOP SECRET); USARPAC, History of U.S. Army Operations in Southeast
Asia, 1 January 1964 to 31 December 1964 (U), 30 April 1965, pp. 158-161, 163 (TOP SECRET).
7Cl’NC}'.\C. Commard History 1964, op. cit., p. 351; History of U.S. Army Buildup and Operations in the
Rerdblic of Vietram, 1 February 1963 - 31 December 1963, op. cit., pp. 299-331; Defense Communica-
tivns Agency, DCA 1964 Commanders' Conference Report (U), undated, p. 40 (CONFIDENTIAL).

8Defense Communications Agency, Annual Report of the Director for the Period 1 July 1964 - 30 June
1965 (U), 12 August 1965, pp. V, 13, 14 (SECRET).

Mbid. , pp. 24-27.

10DCA 1965 Commanders' Conference Report (U), op. cit., pp. 39, 42, 50, 330-331.

Umid., p. 47.
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unsatisfactory HF links between Vietnam and Okinawa, because there were no alternate electri-
cal means available.

(e) The two major out-of-country communications problems that directly
impacted on logistic users were:

1. The acquisition of sufficient alternate routing to the east to sustain
the loss of the submarine cable.

2. The provision of high-quality circuits to Okinawa.

(2) In-Country Long Lines. The long lines circuits were provided by the fol-
lowing systems.12

(a) The BACK PORCH tropo system {a 72-voice channel system utilizing
transportable AN/MRC-85 equipment) extended from Saigon to Nha Trang, Qui Nhon, and Da
Nang; and from Nha Trang to Pleiku and Ubon, Thailand. (See Figure 1.) Although providing
the major communications links, this system had the following serious problems.

1, The sites had been chosen for security reasons and not for propa-
gation characteristics. “As a result, the channels did not meet DCS standards.

2. The technical control facilities were inadequate io provide super-
vision over the circuits. 13 As a result, troubleshooting procedures could not be adequately
implemented and circuit restoration actions were severely hindered.

3. There was a shortage of channels from Saigon to Nha Trang that
restricted access to the north. 14

4. There was a significant degree of vulnerability to enemy action at
Nha Trang. At that critical point, the links to Saigon, Qui Nhon, Da Nang, and Pleiku all came
together.

(b) Tactical tropo links extended from Saigon to Soc Trang, Saigon to Vinh
Long, and from Saigon to Gia Nghia, Ban Me Thout, and Pleiku. Other tactical tropo links
extended from Da Nang to Quang Ngai and Da Nang to Hue. (See Figure 2.)

(c) A Vietnamese commercial system built by the Agency for International
Development (AID) called SOUTHERN TOLL, linked Saigon with My Tho, Ving Long, Can Tho
Soc Trang, Long Xuyen, and Rach Gia. (See Figure 3.)

(d)  Very high-frequency (VHF) and microwave tactical equipment extended
circuits from the above systems. This extension of the long-haul system by the use of tactical
equipment caused substantial technical incompatibility problems (e. g., differences in levels
and ringing frequencies) that resulted in degradation of circuits as they were extended from
one link to anotker. The tactical equipment, built to be rapidly emplaced and (o provide basic
voice communications, was not designed to provide the low noise levels required by the DCS
and essential to accurate digital data transmission. The configuration of the fixed-plant long-
haul system could not be rapidly changed to meet the tactical user's requirements without
incurring degradation.

12Command History 1965, op. cit., pp. 377-378.

13GR. Thompson, U.S. Army SJ;'na.l Communications Support in Southeast Asia 1950-1967 (U), draft
datod 11 May 1969, pp. 15-16 (CONFIDENTIAL).

14CINCPAC, Command History 1964 (Annex A USMACV (U), undated, p. 178 (TOP SECRET); G. R,
Thompson, U.S. Army Signal Communications Support in Southeast Asia 1950 - 1867 (1), draft dated
22 May 1969, p. 19 (CCNFIDENTIAL).
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DA NANG

UBON

PLEIKU QuI
NHONE

7

NOTES:
1. INSTALLED OCTOBER 1962
2. EACH LINK USED AN/MRC—85
HEAVY TROPO EQUIPMENT AND
PROVIDED 72 VOICE CHANNELS

FIGUREI. BACK PORCH SYSTEM — | JANUARY 1965

Sources: USARPAC, History of the U.S. Army Bulldup and Operaticns in the Republic of Vietnim (RVN),
1 January 1961 to 31 January 1963 (U), 18 November 1968, pp. 161-162. (TOP SECRET).

CINCPAC, Command History 1965 (Amnex A USMACV) (U). 22 May 1966, p. 377 (TOP SECRET).
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UEaD
DA NANG
QUANG NGAI
PLEIKU
BANME '
NOTE: ALL LINKS WERE THUOT
24 VOICE CHANNEL NHA
AN/TRC-90 TRANG
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RANH
BAY
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) <

FIGURE 2. TACTICAL TROPO NETWORKS — DECEMBER 1964

Sources: USARPAC, History of the U.8. Army Buildup and rations in the blic of Vietnam (RVN),
1 January 1961 to 31 Jamuary 1963 (U), 18 November 1968, pp. 161-162 (TOP SECRET).

G. R. Thompson, U. 8. Army Signal Communications Support in Southeast Asia 1950-1967 (U),
Draft, 22 May 1969, pp. 10, 11, and 13 (CONFIDENTIAL).
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FIGURE 3. SOUTHERN TOLL COMMERCIAL COMMUNICATIONS SYSTEM —

| JANUARY 1965

Source: CINCPAC, Command History 1965 (Annex A USMACYV) (U), 2 May 1966, p. 378 (TOP SECRET).
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(3) Voice Switching Networks. The military telephone system in Vietnam was a
hodgepodge of duplicating trunks, poor circuitry, and overlapping responsibilities. 15 1t was
basically a tactical system devoted primarily to the local areas where U.S. forces were based.
An effective long-distance voice-switching service did not exist.

(4) Message Switching Networks. Difficulties were encountered at the major tape
relays serving Vietnam. At Phu Lam, the only major tape relay in RVN, the ability to handle
overloads did not exist. For example, during the August 1964 crisis in the Tonkin Gulf, Phu
Lam handled a monthly total of 3, 265 flash messages, an average of over 105 daily with a
peak of 258 in 1 day. As the Chief of the Defense Communications Agency, Pacific (DCA-PAC),
reported: ""Lower precedence messages didn't have a chance. "16 The facilities of the Defense
Communications System (DCS) facility at Clark AB, the gateway to SE Asia, were outdated and
saturated. Among other improvements in the Philippines portion of DCS, Project SPEED QUEEN
had been initiated to provide relief for this situation, but the tape relay portion would not be
completed until 24 February 1966. 17

(5) Fleet Communications

(a) Inthe SE Asia theater-of-operations, the U.S. Navy operated the custom-
ary fleet broadcasts, ship-to-ship and ship-to-shore communications for units of the Seventh
Fleet. Traffic destined for fleet units was passed by means of the fleet broadcast that all ships
are required to copy. This broadcast was keyed by Naval Communications Stations (NAV-
COMMST As) that covered designated ocean areas. Naval ships at sea passed their outgoing
traffic to the nearest NAVCOMMSTA, which was responsible for relaying it to addressees. As
of 1 January 1965, NAVCOMMST As Philippines, Guam, and Japan were principally involved in
providing communications for the Seventh Fleet.

(b) The extensive deployment of major fleet units to the coastal waters off
Vietnam placed an increasing burden on existing facilities. The large volume of message traific
for the Seventh Fleet, coupled with the major reliance on NAVCOMMSTA Philippines and the lack
of multi-channel broadcast and on-line ship-to-ship and ship-to-shore equipment on a majority
of the ships, resulted in excessive traffic backlogs. 18

(c) The special UHF and MF/HF circuits dedicated to underway coordination
of replenishment operations proved adequate. However, modern radio single sideband equip-
ment with frequency synthesized transmitters and receivers had not been installed on Service
Force ships, thus hampering their logistic operations. There was also a lack of suitable equip-
ment, both afloat and ashore, for the transmission of logistic digital data via HF radio systems. 19
Although communications readiness for Navy and Marine Corps amphibious operations involving
over the shore logistic sup; ort had proved satisfactory in exercises of short duration, the capa-
bility for sustained follow-on-logistic support had not been tested.

(6) Actions to Resolve. By 1 January 1965, MACV had identified to CINCPAC two
major communications areas in which serious difficiencies existed. These were the in-c.untry
long lines systems and the telephone networks. Requirements of logistical elements for com-
munications were not uniquely identified. The identification of requirements by MACV to
CINCPAC was on an overall basis without any separation of needs as to functions, e.g., logis-
tical, administrative, and operational.

15llistory of U.S. Army Operations in Southcast Asia, 1 January 1964 to 31 December 1964 (U), op. cit. .
p. 162.

161964 Commanders' Confercnce Report (U), op. cit., p. 40.

17!'92. » P. 42; Defensec Communications Agency - Southcast Area Kegion General Information Booklet (U),
dated 1 July 1966 as amended by two changes dated 1 February 1967 and 2 April 1967, p. 3-1
(CONFIDENTIAL).

18Chjef of Naval Operations (CNO) OP-441P Merorandum, 29 May 1969, Ser 00372P094.

150P-942 Memorandum, subject: Study of ADP Impact on Naval Communications, 5 April 1969,

13
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4, THE BUJLDUP. The large-scale commitment of U.S. forces in 1965 was accompanied
by a major effort to improve the cormnmunications systems required to support the operitional
and legistical demands of the buildup. 20 The influx of the logistics organizations into Vietnam
beginning in March 1965 served to focus attention on an already overburdened communications
systam. Logistic systems that relied heavily, if not entirely, on high-speed data transfer over
a well-established automatic switching network in CONUS, with voice and teletype service
available to provide essential narrative traffic and personal contact, were now thrust into an
environment where logistic demands and problems were multiplied and the communications
service essential fur operations was minimal.

1
a. Out-of-Country. 28 Two major problems affected out-of-country communications.
These were the lack of sufficient alternate routing capacity to sustain the loss of a major link
{the WET WASH or TRANSPAC submarine cable) and the lack of a reliable high-quality path
to Okinawa.

(1) The HF systems were expanded using contingency equipment to provide backup
to the WET WASH cable by the addition of circuits to Clark AB, San Miguel, and Guam. Some
difficulties were experienced with these circuits because a lack of adequate real estate in RVN
limited the size of the antenna fields and the types of antennas that could be installed, which in
turn aftected their performance and reliability.

(2) Three satellite programs provided out-of-countrv communications support.

(@) The SYNCOM system, which had been established in RVN as an emergency
measure, completed its engineering and test period and became fully operational in July 1966.
The terminal station at Saigon provided ore voice and one teletype channel to the east. By De-
cember 1967 it had been phased out of Vietnam and had been replaced by IDCSP (nitial Defense
Communications Satellite Program). 22

(b) Diversion of IDCSP assets from a research and development program
was approved by the Secretary of Defense in April 1966. The Pacific portion serving Vietnam
became operational in July 1967, with a terminal at Saigon and one at Nha Trang. Initially each
terminal could provide five voice channels;23 they were later modified to provide 11.24 Ship-
board terminals of the IDCSP were also installed on specified ships of the Seventh Fleet.

(c) The COMSAT commercial satellite system provided six voice channels
from Hawaii to Thailand where they were connected to the 439L cable and extended to Saigon.
This system was activated in May 1967 and is still in use. 2%

(3)  An additional out-of-country system was provided via the Bangkok-Saigon tropo
link. This link, planned in 1962, 26 was activated in late 1965 but required extensive improvement

204 detailed account of the actions during 1965 to DOD, JCS, CINCPAC, and MACV levels concerning com-
mitment of forces to RVN is presented in Institute of Defense Analysis Report R-137, Southeast Asia Force
Deployments Buildup (U), March 1968 (TOP SECRET).

21Sce Appendix B (Buildup of Out-of-Country Links) for detailed information.

22Regional Communications Group, 1st Signal Brigade (STRATCOM), IWCS Orientation, Second Edition,

1 April 1968, p. XVI-1,

S3pefense Communications Agency, Annual Report of the Director for the Period 1 July 1966 - 30 June 1967
(U), undnted. pp. 5, 101, 102 (SECRET).

Defense Communications Agency - Southeast Asia Mainland Region, Commanders' Report, 1 July 1966 -1
July 1967 (U), undated, Section [I-5 (CONFIDENTTAL).

1st Signal Brigade Lotter, subject: Operational Report for Quarterly Period Ending 31 July 1967 (U), 14
August 1967, p. 9 (CONFIDENTIAL).

24pefense Communications Agency, Annual Report of the Director for the Period 1 July 1967 - 30 June
1968 (U). 14 August 1968, pp. 117, 118 (SECRET).

25Annual Report of the Director for the Period 1 July 1666 - 30 June 1967, op. cit., pp. 103, 104.

26G.R. Thompson, op. cit., p. 25.
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before becoming satisfactory for voice traffic. After improvewment this link was only marginally
effective for teletype traffic. 27

(4) The capability of the out-of-country systems to sustain the loss of a major link
was demonstrated on 25 August 1967, when the TRANSPAC cable was broken and remained in-
operative for 10 days. During that period 46 voice-equivalent circuits were restored using other
media.

(5) Various efforts were made to establish a high-quality path to Okinawa for
common-user data traffic. In June 1967 this was resolved by providing a circuit from Vietnam
to the Philippines via the WET WASH cable, there to Hawaii and Japan by submarine cable, and
then to Okinawa by tropo. However, up to July 1967, air courier remained one of the major
means used to carry card traffic to Okinawa.

b.  In-Country Long Lines23

(1) Recognizing the limited capability of the existing backbone communications
system to support the military effort, requirements were prepared »nd forwarded to the Joint
Chiefs of Staff in October 1964 to upgrade it in terms of channel capacity, quality, and extension
of service.

(2) The basic approach was to contract for fixed-plant tropo and microwave radio
links with associated technical control facilities. This was designated as Phase I of the Inte-
grated Wideband Communications System (IWCS). This system was initially designed to meet
the requirements of a force of approximately 40, 000 men.30 Ag the force level was increased,
IWCS was programmed for further improvements and Phase Il (designed to provide for 200, 000
troops) and Phase III (designed to provide for 400,000 troops) were initiated.31 (See Figure 4.)

(3) A second major long-haul system was provided when the 439L Coastal Cable
Project was completed by Air Force contract in May 1967. The project, initiated in November
1965,32 connected major installations from Da Nang, RVN, to Sattahip, Thailand, via submarine
cable. Cableheads were constructed at Da Nang, Qui Nhon, Nha Trang, Cam Ranh Bay, Vung
Tau, and Sattahip. Microwave links joined the cableheads with IWCS terminals. (See Figure 4.)

(4) Substantial delays were encountered in achieving the desired high-quality, high-
capacity long-haul systems. These delays were caused in part by the revision of requirements
as the trcop buildup proceeded and delays in equipment acquisition and construction problems.
(For a more complete discussiun of these major problems see Appendix C and the Construction
Monograph.)

(5) The first circuits were cut cver on the new fixed-plant system in December
1966, and the probleins in the major communications bottleneck, Saigon - Nha Trang, began to
decrease in March 1967.

(6) Pending completion of the IWCS and the 439L Coastal Cable Project, heavy and
light transportable contingency tropo equipmeat, together with additional microwave and VHF
radio terminals, were deployed to expand existing facilities. By December 1967, the long-haul

27
Annual Report of the Director for the Period 1 July 1965 - 30 June 1966 {U), op. cit., pp. 4, 14.
28Defense Communications Agency, Presentation by the Chief, DCA-PAC, to the DCA Commanders' Con-

ference on 5 October 1967.

295ee Appendix C (Buildup of RVN Long Lines) for detailed information.

30phage I of the IWCS was designed to provide the communications capability identified in CINCPAC Opera-
tions Plan (USARPAC, History cf the U.S. Army in Southeast /isia, ) January 1965 - 31 December 1965 (U),
13 September 1966, pp. 148-165 (SECRET).

31pefense Communications Agency, Memorandum for the Director, Telecommunications Policy (Installation
and Logistics), subject: Fact Sheet for LLCA I'WCS Briefing. 8 May 1968, 7 May 1968, p. 1.

32Command History 1965, op. cit., pp. 385, 387-8.
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system in Vietnam included over 100 links provided by tactical mobile/transportable equipment.
This was over and above the 130 links in tactical areas systems at that time.

c. Voice-Switching Network533

(1) The basic voice-switching system simply grew and multiplied during 1965 to
meet the needs of commands with little or no overall management. 34 Manual switchboards were
unable to provide either the quality or quantity of service required, yet in most instances these
switchboards, some with only a 60-line capacity, were used to provide both local and long-
distance switching service. The demands of subscribers and the volume of traffic precluded the
proper supervision of each call through to comp‘.etion.35 There were frequent problems be-
cause two-wire switchboards are %enerally unsatisfactory over long-distance trunks when routed
through three or more switches.36 Qverworked operaters and cverworked cquipmeit contributed
markedly to subscriber frustration, which in turn prostituted the priority system and generated
demands for more dedicated circuits.

(2) A series of actions were taken to provide relief.

() Local low-capacity switchboards (SB-22, SB-86) were gradually phased
out as multi-position switchboards with a 200 or more line capacity were obtained and cut into
service. At the time that plans had been initiated in 1964 to upgrade the telephone system, it
was intended to place dial central offices (DCOs) in operation, where appropriate. This resulted
in the award of contracts for fixed-plant installations. Acquisition of this capability was delayed
due to construction problems, including installation of an outside plant. The initial fixed-plant
DCOs provided by contract were cut into operation during 1967. By the end of 1967, 29 f{ixed-
plant DCOs with a total capability of over 34,000 lines, were in operation in RVN. In addition,
transportable DCOs were fabricated in CONUS and sent to RVN. As these became available they
permitted the large manual, transportable switchboards to be relocated and replaced by small
tactical boards.

(b) In September 1965, DCA-PAC was tasked to provide a system plan for
automated telephone service in SE Asia.37 This plan, approved by DOD in April 1966, provided
for four-wire automatic long-distance switchboards, the Tandem Switching Centers. The first
of these switches was cut over to service in RVN in February 1969.

(c) Pending the construction of the Tandem Switching Centers, other meas-
ures were initiated to improve the long distance service. These measures included centraliza-
tion of trunks into manual long-distance switchboards, improvements in signaling techniques,
and use of class ""A" - class ""C" service. Although improvements were achieved, as of January
1969 the basic long-distance service was unsatisfactory.38

d.  Message Switching. 39 The expansion of the long-haul communications system was
accompanied by an expansion of the teletype switching system required to serve the growing
number of subscribers and the further development of a manual relay network to transmit
electrically data on punched cards.

338& Appendix D (Buildup of Voice-Switching Networks in RVN) for detailed infornation.

34Commander's Report, 1 July 1966 - 1 July 1967 (U). op. cit., Section IT, Tab H.

35@. ; Joint Chief of Staff (JGM 585-69) Mcemorandum for the Chairman, Joint Logistics Review Board,
subject: Communications Problem Arecas (U), 11 Junc 1969 (CONFIDENTIAL).

36%} ; This effect of two-wire switches i8 documentated in detail in TM 11-486-1, -11 series.

3TUSARPAC, History of the U.S. Army Operations in Southeast Asia, 1 January 1965 to 31 December
1965 (U), 13 September 1965, p. 183 (TOP SECRET).

38Brig. Gen. W.M. Van Harlingen, Debriefing Report (U), 18 Jaruary 1869, pp. 35-37 (CONFIDENTIAL).

39Sce Appendix E (Buildup of Message Switching Networks in RVN) for detailed information.
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(1) Teletype

(a) The initial major torn tape relay in RVN, located at Phu Lam, was ex-
panded from 30 to 52 lines before the end of 1965 and to 72 lines in 1966.40 An interim mw.ajor
torn tape relay, employing transportable contingency equipment from STRATCOM-CONUS, was
established at Nha Trang in November 1965. In April 1966 the transportable equipment was re-
placed by a fixed-plant installation with an eventual capacity of 44 lines. 41 A third major torn
tape relay, employing the same units and equipment, was established at Da Nang in a sequence
of actions ciosely paralleling (hose at Nha Trang. This interim facility was activated in De-
cemiler 1966 and was replaced with a fixed-plant facility in April 1967.42 Line capacity was in-
creased from 24 to 48 by January 19568.

(b}  Teletype service was substantially degraded by a lack of communications
discipline on the part of the users. Flash traffic during this period was extremely high. On 21
August 1966, 606 Flash messages were processed by the Phu Lam and Nha Trang major tele-
type relays. The number was 719 on 26 August 1967. 43 The effect was to cause increased handling
time of messages with lesser priorities at all stations.

(2) Data

(a) By 1964 the requirement to pass digital data between RVN based organi-
zations and supporting organizations and facilities in the Pacific and CONUS had resulted in the
development of a data transmission network that was devoted primarily to support of the logistic
system.

(b) The increasing demands for more and better data transmission capa-
bilities resulted in an urgent requirement being initiated by COMUSMACYV in 1965 for an improved
data transmission system, which resulted in the expansion of interim AUTODIN. The manual
data rela‘?‘; at Phu Lam was expanded and a second manual data relay was activated at Nha Trang
in 1967.

(¢) In March 1968 the Phu Lam AUTODIN Automatic Switching Center (ASC)
was activated, and in June 1968 the Nha Trang ASC was activated. With the activation of these
relays, AUTODIN became fully implen2nted inRVN. 45 These activations, together with the pre-
viously acquired high-quality fixed-plant communications links, resolved the message switching
problems.

e. Fleet and Naval Support Communications. The increased tempo of naval operations
in 1965 caused the message traffic loads to exceed the capabilities of communications facilities.
Action was accelerated in July 1965 tc improve fleet broadcast and ship-to-shore capabilities in
the Western Pacific. The facilities of WESTPAC NAVCOMMSTAs were expanded and upgraded,
and the major communications relay ships, USS ANNAPOLIS (AGMR-1) and USS ARLINGTON
(AGMR-2), were deployed to the waters off Vietnam in August 1965 and August 1867, respectively,
in order to alleviate circuit saturation and resultant traffic backlogs. Steps were taken to de-
velop a ship-to-shore data transmission system in WESTPAC using HF radio, but the system
was not capable of supporting more than a low speed transmigsion rate (6 to 10 cards per minute).
To fill the need for fixed fleet communications capability ashore in RVN, the following zommuni-
cations projects were undertaken.

1%, R. Thompson, op._dt., pp. 50-58.

41myid; USA STRATCOM, History of the U.S. Army Strategic Communications Command FY 1966 (U), un-
dated, p. 18 (CONFIDENTIAL).

4215t Signal Brigade Lettor, 14 August 1967, op. cit., p. 10.

43proscentation by Chief, DCA-PAC, op. cit.

Hpefense Communications Agency, 1966 DCA Commanders' Conforence Report (U), September 1966, p. %0
{CONFIDENTIAL).

451WCS Orientation, op, cit., p. XIV-1.
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(1) Project BOW LINE, initiated in July 1965 to provide facilities for fleet com-
munications at Cam Ranh Bay, was completed on 1 August 1967 with the commissioning of
NAVCOMMSTA, Cam Ranh Bay.

(2) Project SEA ANCHOR, initiated in August 1965 to provide complete com-
munications facilities for the growing logistic support role of the Naval Support Activity
(NAVSUPPACT), Da Nang, was completed in September 1967. Initial operations of the
NAVSUPPACT were hampered by the limited communications available in the Da Nang area,
communications support being provided by station ships, such as the USS BAYFIE LD (APA-33),
until such time as sufficient facilities were available ashore. CINCPACFLT contingency com-
munications assets and equipment listed in the Advanced Base Functional Component (ABFC)
System also were utilized to provide interim communications for NAVSUPPACT, Da Nang.

(3) In June 1966, Project STARBOARD TACK was initiated to provide helicopter
transportable communications facilities for the NAVSUPPACT Da Nang, detachments Phu
Bai/Hue and Dong Ha. Delivery of these transportable equipments was completed in Ju'y 1963,
and they were widely used to meet the needs of changing logistic situations in the I Corps ‘¢ ’ical
Zone (CTZ).

(4} The unanticipated responsibilities for logistic support of coastal surveillance
and riverine patrol and assault operations brought on additional requirements for communica-
tions. The Naval Support Activity, Saigon, detachments supporting these operations initially
suffered from a lack of adequate communications facilities. As an interim measure, communi-
cations equipment listed in the ABFC System and other Navy contingency communications equip-
ment was utilized to fill this need. In January 1966, Project SEARCHLIGHT was initiated to
provide semi-permanent communicatiors facilities for the bases and the forces at these bases.
The project encountered various delays and was not completed until May 1969.

f. Command Relationships. Lack of a single directive authority for communicatioiis in
Vietnam resulted in significant problems in its management, control, and operation throughout
1965. During this period, the responsibility for various portions of the system rested with the
U.S. Army Support Command, Vietnam (USASCV); STRATCOM-PAC; Defense Communications
Agency - Pacific (DCA-PAC); the 1964 Communications Group, U.S. Air Force, under the
operational control of the 2d Air Division; and the tactical elements of the Service components.
The problems inherent in such fragmentation of authcrity under the difficult circumstances of
the time culminated with the declaration by COMUSMACY in October 1965 that he could no longer
tolerate the situation. The problems were resolved when (1) all Army elements were placed
under U.S. Army, Vietnam (USARYV), and (2) DCA responsibilitics were defined and centralized
in that Agency's office in Saigon, which in effect was placed under the operational control of
MACV. 46,47 No action was required in the case of Air Force and other Service components in-
asmuch as operational contrecl rested within MACV.

5. SUMMARY

a. There were two basic problems in logistics communications to out-of-country points~
alternate routing was inadequate and high-quality circuits to Okinawa were unavailable. These
problems were not solved until mid-1967.

b. In-country service was unsatisfactory in quantity, quality, and coverage. Plans to
upgrade the long-haul systems with {ixed-plant facilities were made immediately, but could not

“Comuund History 19865, op. cit., p. 379-385.

47bid. . p. 385; Commanders Report, 1 July 1966 - 1 July 1967 (U), op. cit., Highlights. Appendixes 1-3;
Col. A. Redman, Centralized Managemont, Integration, and Oporational Direction of Communications
System in SEA and Its Impact oa the Ovorall DOD Communications Posture, Student Monograph, In-
dustrial College of the Arraed Forces, 1967; MACV/MACTIIAI Joint Directive No. 6-66, subject:
Southeast Asia Wideband Systom Management, 2¢ November 1966.
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keep pace with demands, and required an extended period of time before the system could be
completed. The problem was further aggravated by the fragmentation of authority over this
system, and was not finally solved until 1 April 1966 when all Army communications units came
under USARV, and DCA's responsibilities were clearly defined. Interim actions were taken to
meet the demands by employing mobile/transportable equipment.48 Its flexibility, availability,
and performance were among the few plus factors of communications. It must be noted, however,
that this equipment was not always available in the quantity desired nor did it meet all require-
ments for quality and quantity. 49

c. Of all the communications means employed in Vietnira, probably none created greater
frustration to commanders, staffs, and communicators tian telephone service. Although problem
areas had been identified as early as 1964, significant improvements in local service were not
apparent until 1967. Although action to correct the deficiencies was as well underway with the con-
struction of fixed-plant DCOs and tandem switches, long-distance service was still unsatisfactory
in January 1969. 50

d. The digital data communication system consisted largely of aircraft courier flights as
late as 1967.9 Although electrical circuits were in existence, their poor quality introduced an
unacceptabiy high error rate into logistic transactions. Upgrading in-country circuits, construc-
tion of new switching facilities, rerouting of out-of-country circuits, and the procurement of im-
proved terminal equipment ultimately produced a satisfactory high-speed, fixed-plant data com-
munications system capable of automatic transmission and routing of narrative as well as log:stic
traffic throughout the completed portions of the worldwide AUTODIN system. The need for a
ship-to-shore system to transmit large volumes of logistics data in a timely manner has not been
satisfied.

e. The high volume of narrative message traffic placed an overwhelming burden on the
torn tape switching system in Vietnam. A shortage of circuits and channels was compounded by
a lack of swiiching and relay facilities, abuse of the precedence systems, and, in some instances,
by unsatisfactory terminua! equipment. The major problems were overcome as the IWCS and 439L
submarine cable were cut over to service, the torn-tape relay at Phu Lam was expanded and
others were constructed at Nha Trang and Da Nang, and the fixed-plant terminal equipment was
installed at major commands. Perhaps of greater importance and significance was the transition
from teletype operations at speeds of 60-100 words per minute to AUTODIN with high speeds,
printout flexibility, and automatic switching with a store and forward capability.

f. The construction of communications facilities by contractors in the combat theater
was necessary to fill needs beyond the capabilities of the Services. The efforts were hampered
by delavs caused by acquisition and construction problems. 92, 53

g.  With ihe notable exception of long-distance telephone service which is being
improved, the comnunications system currently is performing satisfactorily. It did not initially,
however, meet the requirements of the users in terms of early availability, quality, or quantity
desired. The magnitude of the task to be performed, the lack of preliminary planning, the short-
ages of personnel and equipment, and other inhibiting factors prevented communications from

48As late as October 1967 approximately 70% of the DCS circuits in Vietnam were provided by this equip-
ment. (Defense Communications Agency (DCA-313) Memorandum for General Besson, subject: Com-

mmunications Hroblems Areas (U), 13 June 1969 (CONFIDENTIAL).

*~The capability of current and near-future communications to support logistical actions in a contingency

5 osituation is a major issuc covered in detail in Chapter IV of this monograph.

_ W.M. Van Haclingen, op. cit., p. 15,

51Force CEO Mcmorandum CEO/10CL to Force Supply Officer, subject: GAO Updated: Submission of: and

_ Miscellancous FLC Position Papers, 6 March 1967.

92The replacement of mobile/transportable communications with high-capacity, high-quality equipment is

__a major problem area developed in Chapter V of this monograph.

33The detailed developmert of the overall problems encountered in the construction and procurement areas
are covered in those monographs.
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developing as rapidly as the troop and logistics buildup occurred. However, the volume of
traffic of all types within the theater and out-of-country had not been predicted. As a result,
assessments of communications requirements presented in 1964, prior to major force com-
mitments, were proved valueless by events.
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CHAPTER i

LOGISTIC COMMUNICATIONS REQUIREMENTS
AND PLANNING

1. INTRODUCTION. During the Vietnam conflict the requirements for communications to
support logistic operations have proven to be many and varied. Some logistic communications
requirements, such as for underway replenishment and over the beach support in amphibious
operations, were established in Service doctrine. For the most part, however, specific re-
quirements were unanticipated in planning for logistic support of the force buildup in Vietnam
and were largely dictated by circumstances at the time. This chapter explores the major issues
of the identification of logistical communications requirements.

2. BACKGROUND

a. As discussed in Chapter II, the basic method projected in contingency plans to satisfy
logistic requirements for communications in RVN was by common-user systems. By this
method the needs of the logistic user were to be satisfied together with the needs of administra-
tive and other users. Implementation was not always satisfactory.

b. Because the common-user system was less than satisfactory, a series of communi-
cations networks (voice, teletype, and data) evolved in RVN whose purposes were to provide
adequate communications between logistic communities of interests. These supplemented the
service provided by the common-user systems. As of December 1968, the following circuit
utilization in the RV theater communications system (Table 1) was being made. 1

TABLE 1

DCS CIRCUIT UTILIZATION IN RVN, DECEMBER 1968

Purpose No. Circuits
Command Control 767
lLogistics (includiog Transportation) 235
Intelligence 171
Alrcraft Movement and Control 165
Communications Support and Control 161
Other 154
Civil Agencies 29
Weather 25
Department of State 12
Total DCS Dedicated Circuits 1,719
DCS Common-User Circuits 1!439
Total DCS Circuits 3,158

1USARPAC, Communications Evaluation in Southeast Asia(U), 30 June 1969, pp. D-142 to D-155 (CON-
FIDENTIAL).
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This table shows that the logistics community was the second largest user of dedicated circuits
in RVN in 1968 and that dedicated circuits comprised 55 percent of all DCS circuits.

c. Because dedicated circuits to fulfill logistics requirements in the event of unsatis-
factory performance of the common-user system had not been previously identified, there was a
delay in their planning and establishment. In addition, the intense effort applied to increasing
the effectiveness of the theater common-user networks caused personnel to consider initiation of
special purpose networks as a diversion of already limited resources, whose effect would be a
further degradation of the common-user network.

d. Recognizing that this common-user philosophy is still reflected in current doctrine,
it appears that the provision for specific communications for logistical purposes merits special
attention and should be identified justified, and accepted prior to initiation of actual operations. 2

3. IDENTIFICATION. Identification of logistical requirements for supporting communications
services can be made at several levels.

a. The primary level at which specific needs are identified is that of the doctrinal study.
This takes various forms among the Services but finds itself expressed in service manuals. As
these manuals, e.g., FM 24-1, Tactical Communications Doctrine, are the documentation of
the agreed-on principles by which forces are equipped and trained, this is the preferred level at
which recognition of specific logistical communications requirements should be found. Achieving
recognition at this level is a time-consuming process and requires early initiation. 3

b. The second level at which specific needs can be identified is that of contingency
planning, At this level, detailed plans can be prepared, generally in an unhurried manner, for
the use of the resources allocated for a specific mission. Although the operation, if executed,
may vary significantly from that visualized in the contingency plan, the basic methods established
in the plan will normally be used as guidance in the execution of the operation, particularly in the
early stages of impiementation.

c. The third level at which specific needs can be identified is during execution of the
actual operation. It is at this time that, although the identification of the need has become most
acute to the logistician, the probability of fulfillment is least. To provide for a previously un-
recognized need implies taking resources previously allocated to other users. From a practical
sense, this becomes very difficult, as time is limited, and the diversion will be a contested point.
Generally, activities whose requirements have not been forecasted prior to the operation must
continue without fullfillment.

d. The earlier that the specific requirements for supporting communications are iden-
tified, the higher is the probability that the resources will be allocated to fill the need.

4. REQUIREMENTS EXPRESSION. To express his requirements, the logistician needs to
identify the key points in his logistical networks and the information required to pass between
them. Specific information that should be provided include: 4

a. With whom (what location) each key point must communicate.

b. Duration of voice calls or length of record message.

c. Frequency with which each individual key point must communicate with each other key
point, and the speed of service required (i. e., acceptable call setup or message delay times).

2The capability of the Services to provide communications for supportirg logistic operations during contin-
gency operations using common-user systems is discussed as a major issue in Chapter 1V,

3For example, U.S. Army Combat Development Command Letter, Subject: Combat Development Study
Directive: Theater Army Communications System Requirement, 1965-1970 (TACS-70) (U), 16 February
1965, originated the subject study. This study was approved by DA letter, same subject, 16 June 1968.
Thus 3 years elapsed from the origination of the atudy until departmental approval.

4A more detailed explanation of communications requirements information is provided as Part of Annex B,
DOD Instruction 4630. 1, 24 April 1968.
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d. Quality of service (e. g., error rate).

e. Mode: voice, narrative, or data.

f. Security requirements.

g Justification, including a statement of impact if the required service is not provided.

5. JUSTIFICATION. Several methods, which can be used during doctrinal and force planning,
are used to justify communications services.

a. One method is based on needs experienced in similar situations.

b. A second method is that of cost-benefit analysis.® This method expresses the
benefits to be gained if the proposed requirement is accepted; it normally involves an analysis
of the total logistic system and shows, for example, that:

(1) The benefits that are gained by reduction in total logistic cycle response time
are more important than the costs required to decrease this cycle time. The benefits can be
expressed in financial terms such as a quantitative reduction in inventory cost.

(2) The components of the logistic system cycle time (e. g., how much time is to
be used for information transfer) have been allocated among the various logistic elements in an
optimum manner. 6

c. The most common method of justification is that of operational necessily; however,
the use of this method for logistical nets is not always appropriate.

d. A fourth method of justification is volume of traffic. Direct communications between
two elements should be authorized if the volume of traffic between two points requires more than
a fixed percentage of the total circuit time,

6. COMMUNICATIONS STANDARDS. It is not reasonable to expect that an extensive justifi-
cation with supporting analysis will be provided by the logistic user for every circuit requested,
nor is it reasonable to expect that every request for communications will be automatically
approved. It dces seem reasonable, however, to have a set of standards against which requests
for supporting communications can be judged. 7 These standards can take many forms, e.g., a
fixed allocation of telephone lines to each size unit, to include a fixed percentage of each that can
be connected into long-distance trunks, a defined criterion for service--busy hour refusal rate of
long-distance trunks. Delineation of standards is a detailed total systems engineering task in-
volving the technical identification of criteria against which service is to be furnished, and an
assessment of the capability of present equipment to furnish such service. A further iteration
may be expected when it is recognized that the economic justification for the amount (and type)

5Current literature on this includes DOD Instruction 7141.3 subject: Economic Analysis of Proposed De-
partment of Defense Investments, 29 February 1969; DOD Instruction 7040. 5, subject: Definitions of Ex-
penses and Investment costs, September 1966, amended.

6An equilibrium point in system design should have been reached where the amount of money spent on any
one element of the logistical system to reduce the total cycle time is equal to the amount of money required
to be spent on any other element to perform an equal reduction. If this equilibrium point is not reached,
funds expended on implementing the logistical system might have been better utilized to reach that cycle
time point. For example, it might not be prudent to expend large amounts of money to reduce transit tirae
from 1-day courierservice to 1-hour data transmission by clectrical means if the average pro.essing -.vcle
of the next processing activity is 7 days.

A similar set of standards exist in construction. For example, for a given number of personnel of certain
grades a fixed amount of office space, interms of square fect, is authorized. These standards, as modified
by theater directives, are the basis on which the reasonableness of requests for construction services can

be judged.
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of equipment required to provide the desired high standards of service is nct acceptable at those
levels where funds are provided. Recognizing the depth of technical eifort involved, an initial
"cut and try'" series of interim standards may be required pending detailed derivation of a more
precisely derived set.8

a. General. To provide a set of communications standards for voice systems, three
items are required: a priority-orientedlist of subscribers, specific grades of service, and the
associated cost. 9

(1) The priority-orientedlist of subscribers is a list of all subscribers, iden-
tified by position, together with the precedence associated with that line. 10, 11

(2)  The grade of service describes the number of times a caller, during the busy
hour, 12 will not have his call completed due to an "All Trunks Busy" situation. 13 Thus, a grade
of P001 means that during the busy hour, 1 out of every 1,000 calls would receive an All Trunks
Busy signal. A grade of P08 would imply that 8 of each 100 calls could not be completed.

(3) The associated task of identifying the cost is relatively easy; models are
available that can produce these figures.

b. DPlanning and Implementation. Given this information, it 'is possible to make
rational decisions on what overall grades of service can be provided. 4 The following is a
possible example of a theater common-user voice-switching communications system providing
service to logistical and other users. This example illustrates the effect of the cost impact
associated with providing specific levels of service.

(1) During basic force planning for a voice switching system to satisfy 100, 000
customers, Table 2 was presented showing various grades of service that could be provided at
a specific cost. 15,16

8See, for example, Appendix i: for use of interim standards in RVN.
94 set of data systems can be generated in a similar manner, e. g. , by restricting release authority on
high-precedence messages.

L0gach line has a precedence associated with it. A call involving the use of a higher precedence can be made
only after the caller has been identified to the chief operator. Thus, although a Flash Override call could
be placed on a line authorized only a Priority call, followup action would be initiated after the fact to en-
sure that this is the correct usage. It must be emphasized that this followup action is a2 command func-
tion and must be performed through command channels. The communicator cannot act as a policeman in
this regard, as a determination concerning the correctness of precedence can be made only by the com-
manders concerned.

11Associated with the precedence is the holding time; i.e.. how long the subscriber's conversation can be.
The Beli System provides an incentive to limit a call to 3 minutes by increasing the cost for conversa-
tions that extend beyond that time. Recognizing that 3 minutes appears to be sufficient to verbally trans-
mit a message, at the end of 3 minutes a warning could be provided. One minute later the connection
could be terminated for all except Flash or Flash Override precedence callers. The establishment of this
holding time policy is a function of command. If such a policy is not established, however, a lower grade
of service will result for the other subscribers.

12The ibusy hour concept ias been used as this directly relates to the Bell System practice. This {8 an
explicit assumption that should be identified as such. At certain echelons (e.g., an Infuntry Battalion)
this busy hour concept will net he valid as the calling raie is a function of the Battalion's activity. At a
logistical unit's headquarters (. g., a Logistical “ommand) it appears more valid.

13The concept here is, unfortunatoly, a dicect contral of demand. The Bell System has indiroct control of
demand by having lower prices for long distance calls placed after six p. m. This concept, direct cost to
the subscriber indirectly affecting demand, is not applicable to the military situation.

14providing an additional telephone does not provide additional service, if the associated facilities, switch-
boards, and trunks are saturated. It morely results in another unhappy subscriber. In addition, it in-
cremently degrades the service provided to the other subscribers.

15gasic force planning takes place at iilitary departmental level.

16Thesc figures are hypothetical.
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TABLE 2

PROVISION OF TELEPHONE SERVICE (INITTAL TRIAL)

Authorized Subscriber Grade of Total
Precedence Numbers Service Cost
Flash Override 1-30 Po01 $4 Billion
Flash 31-330 Po1
Im:nediate 331-2,330 P05
Priority 2,331-20,330 P25
Routine 20,331-100, 000 P95

Table 2 shows that 30 subscribers are provided with Flash Override priority and i out of every
1,000 calls will not be completed for those callers. In sirailar fashion, 100 caliers are author-
ized to make Flash calls, and 1 out of every 100 calls will inot be completed. The total cost of
the system is $4 billion.

(2) At the initial review, although the overall service is acceptable, the cost is
considered too high. Direction is given to consider a lower cost figure.

(3) Table 3 is derivecd by incorporating a lower cost figure that provides a lower
grade of service at less cost.
TABLE 3

PROVISION OF TELEPHONE SERVICE (SECOND TRIAL)

Authorized Subscriber Grade of Total
Precedence Numbers Service Cost
Flash Override 1-25 P001 $500 million
Flash 26-125 POl
Immediate 126-1,625 P10
Priority 1,626-16,625 P45
Routine 16,626-100,000 P98

After review of Table3, the cost figure is acceptable, but the subscriber list is to be analyzed in
d ail,

(4)  Afte. discussion and consideration of all operational, logistical, and administra-
tive requirements, it is decided that within the constraints of the $500 million a better grade of
service for Inmediate precedence users isdesired. The service shown in Table 4 is to be pro-
vided by deleting subscribers from the "immediate precedence' category.
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TABLE 4

PROVISION OF TELEPHONE SERVICE (FINAL)

Authorized Subscriber Grade of Total
Precedence Numbers Service Cost
Flash Override 1-25 P001 $500 million
Flash 26-125 PoO1
Immediate 126-1,125 P03
Priority 1,126-16,625 P45
Routine 16,626-100, 000 Pog

Based on this decision, a specific communications capability is provided as part of the total
force structure.

(5) At a later date, during planning for a contingency operation, the limitations of
the user Immediate precedence is removed. 17 One month later, during execution of the opera-
tion, Table 5 is compiled.

TABLE 5

FROVISION OF TELEPHONE SERVICE (ACTUAL)

Authorized Subscriber Grade of
Precedence _ Numbers _Service_
Flasii Override 1-25 P00l
Flash 26-125 Po1
Immediate 126-100, 000 P96

Table 5 shows that 99,875 subscribers, all of whom use Inmediate are unable to complete 86
out of each 100 calls attempted. Shortly thereafter, precedence authorization is placed into
effect and the situation reverts to that previously shown in Table 4.

7. EXPERIENCE. When all the paper analyses and justifications have been tabulated, dis-
cussed, and debated there will still exist reasonable doubt concerning the ability of the logistics
systems to operate over the specified communications systems. Recognizing that specific needs
of logistic elements will evolve only after extensive field experience, this experience should be
obtained whenever possible.

17The priority-oricnted list of subscribers is not fixed. It can, should, and probably would be modified in
the ficld by the commander concerned. However, the impact of these changes may be to provide an over-
all degradation of service to other subscribers. Although the physical limitation: of a truck company are
understood (i. c., orly so much cargo can be hauled) a similar understanding of cocmmunications units is
not common. Given a certain size switchboard with supporting long distance trunks, however, only a fixed
number of subscribers can be efficiently served.
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a. The preferred method from which to obtain near-actual data on logistics communica-
tions flow--messages and telephone calls--would be long-duration exercises during which initial
stocks are drawn down and substantial replenishment action is required. However, there are
severe problems with exercises.

(1) Because of funding and other limitations, the duration of these exercises is
normally not sufficiently long enough to enable significant data to be gathered or to generate
realistic requirements for the logistician or the communicator.

(2) The environment in which these exercises are held may be artificial; e.g., all
equipment is working and complete basic loads of spares are available. These units are peaked up
up for the exercise. Thus, the data do not always reflect what might have occurred under real
conditions.

b. The real time play of communications and its associated problems during logistics
exercises, such as the Army's LOGX, might also yield significant results. For example, the
problems of personnel in a movement control center attempting to contact a port facility through
a chain of three to four overloaded tactical switchboards might highiight some of the real-world
proh'2ms and their associcted impacts, and lead to appropriate solutions. However, the inclu-
sion of real-world factors into these logistical exercises would cause these exercises to be too
leng. Present time constraints on these actions thus precliude the real time play of communica-
tions.

c. From the above, it can be seen that the real-world constraints on present exercises
preclude significant communications data from being obtained. Current efforts by logisticians
to overcome the limitations of limited-durat’ .~ exercises include extensive use of gaming ard
computer simulation. It thus appears that th: se logistic gaming and simulation models should
be modified and expanded to include the real-world effects of communications.

8. CONCLUSIONS AND RECOMMENDATIONS

a. Conclusions. By December 1968, more than 14 percent of the dedicated circuits in
the Republic of Vietnam theater communications system were used for logistie traffic. The
majority of these requirements had not been previovsly identified in doctrine or during prepara-
tion of contingency plans. This Board has been unuble to find any evidence that this experience
involving the use of dedicated circuits has led to identification and validation of overall specific
logistical requirements for commaunications services nor has it been reflected in overall doctrine
or planning18 (paragraph 2).

(1) Identification of logistical requirements for communications should be made at
the doctrinal level and in contingeney plans. Results of this identification process should re-
flect the experience gained from actual operations, exercises, and computer simulation and war
gaming (paragraphs 2, 3, 7).

(2) Justification of these logistic communications needs is required. This is cur-
rently hampered by a lack of standards against which renquests for service can be measured
(paragraphs 5, 6).

b. Recommendations. The Board recommends that:

(1) The Joint Chiefs of Staff instructions for contingency planning give specific
reference to the identification of logistic requirements for communications and the means of
gaining access to the Automatic Digital Network system (CM-1) (conclusion (1)).

18See Chapter I'V of this monograph.
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(2) The Services include the identification, quantification, and justification of
specific logistic requirements for communications as part of their basic doctrinal reviews and
studies, e.g., the Army--80 series of studies (CM-2) (conclusions (1) and (2)).

{3) The Services develop planning factors for communications services against
which requests for logistic and other communications services can be measured. These
plannii ¢ factors should include but not be limited to a priority-oriented list of subscribers,
grades f service, and cost (CM-3) (conclusion (2)).

(4) The Joint Chiefs of Staff and service logistical gaming and computer simula-
tions include realistic communications effects to the maximum extent possible. As practicable,
specific iogistical requirements for communications resulting from such simulation should be
provided for contingency and doctrinal planning purposes (CM-4) (conclusion (1)).
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CHAPTER IV
READINESS FOR CONTINGENCIES

1. INTRODUCTION. The long delay in satisfying communications requirements in Vietnam
indicated that there were some serious shortcomings in planning for deployment to that theater.
Such shortcomings might well be problem areas for future contingency cperations j:lanning. In
this chapter an examination is made of the readiness of communications to meet requirements for
logistic operations in contingency situations.

2. BACKGROUND. As seen by the communicattons buildup in Vietnam, there were substan-
tial requirements by logistical elements for communications support. 1,2 These requirements
included both voice and record communications with heavy emphasis on digital data transmission.
These requirements were satisfied with varying degrees of success by common-user systems
and consequently were supplemented by dedicated circuits. However, in review of current doc-
trine and contingency plans, it has been noted that there are few specific allewances of com-
munications support made directly for logistics, and the Services are still placing major re-
liance on common-user systems to meet their logistic co:amunications needs.

a. Current Army field manuals3 emphasize that in the theater-of-operations, the Army
area communications system will provide communications for combat service support units, and
that these will be common-user facilities. 4 Circuits interconnecting computers are recognized
as requiring either common-user or sole-user channels. 5

b. Naval Communications Stations are the standard points where message traffic is
transferred between Navy operational circuits and Defense Communications Systems circuits.
Some Navy circuits are specifically set aside for logistical traffic. e.g., for underway replenish-
we~ nd amphibious operations. 6,7 However, Vietnam experience proved the need for ad-
iy ) dedicated circuitry to support logistic operations in-country.

c. Marine Corps doctrine does not identify any specific requirements for iogistical com-
munications external to the landing forces.8 However, within the anding force some logistic
circuits are identified, e.g., shore party command net.

1See Chapter 1l and Appendixes A through E of this monograpb.

2Sge Chapter IMT of this monograph for circuits dedicated to logistics.

3These include Department of the Army, FM 11-23, U.S. Army Strategic Communications Command
(Theater), October 1967; FM 11-82, Combat Area Signal Battalion, Army, December 1968; FM 24-1, Tac-
Hﬁgnl Communications Doctrine, April 1968; FM 54-3, 1he Field Army Support Command, Juna 1965; -
¥M'$4-7, The Theater Army Support Command, September 1968; FM 54-8, Tho Administration Support
Theater Army TASTA-70 (T _E_éﬁ). March 1967.

4See, for example, FM 24-1, Tactical Communications Doctrine, April 1968, p. 13.

Sid. , p. 14.

@MQnt of the Navy, DNC 5(B), U. S. Naval Communications Instructions and Procedures {U), March
1968, pp. 1-7 (CONFIDENTIAL).

TDepartment of the Navy, NWP 16(B), Basic Operational Communications Doctrine (U), 21 October 1965
(as amended up to 21 May 1869), p. A-22 (CONFIDENTIAL).

8bid. ; Department of the Navy NWP 22(B), Doctrine for Amphibious Operations (U), (CONFIDENTIAL);
Marine Corps, FMFM 10-1, Communications, &7 January 1965.
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d. The mobility concepts of the Air Force, including provisions of support communica-
tions. do not make any specific allowance for logistic communications. However, conceptual
logistic support of deployed units includes access to a supporting computer. 9

e. Thus. although the requirements of logistics or communications must be satisfied,
the specific identification of these requirements has not been made in most cases. 10 Ac-
cordingly. only the capability of communications to provide high-quality. common-user voice,
and message-switching (including data) has been examined.

3. COMMUNICATIONS SYSTEMS. There are two communications systems that provide sup-
port to logistical elements in any theater-of-operations. These are the Defense Communica-
tions System (DCS) and the tactical communications systems that support tactical units.

a. The DCS is the single worldwide complex comprising all long-haul, point-to-point
communications facilities, personnel and material within the Department of Defense (DOD)—with
certain specific exceptions. 1) The DCS is composed of transmission subsystems, switched
networks, and certain dedicated networks. The transmission media used include cable, point-
to-point radio (microwave, tropospheric scatter, and high frequency), and satellite. 12 It is
essentially composed of fixed-plant facilities owned and operated by the individual Services
under the management direction of the Defense Communications Agency (DCA).13 Some of these
links are provided through lease arrangement with commercial carriers. This melding of
service-owned and leased facilities has resulted for the most part in high-quality communica-
tions linksl4 trunking the CONUS ani certain overseas areas, the major portions of which are
shown in Figures 5 and 6. 15

b. Tactical communications consisting primarily of mobile/transportable equipment
provide the second major resource and are designed for use within a theater-of-operations. These
mobile/transportable elements are required to provide communications to support the employ-
ment of tactical forces. This equipment is not designed to provide high-capacity, high-quality
communications comparable to that provided by fixed-plant facilities, but is designed to support
voice and teletype operations in a tactical situation.16 Tactical equipment includes mobile/
transportable radio sets (microwave, tropospheric scatter, and high frequency) field wire,
cable, manual telephone switchboards, 17 message centers, and limited technical control
facilities. 18

9Air Force Manual 2-7, Tactical Air Force Operations—Tac!.cal Air Control System (TACS), 5§ June 1967;
Air Force Manual 100-37, Tactical Communications Electronics Planning, 15 November 1965; USAF
Mobility Plan (U), 1 January 1969, Appendix 4 to Annex D (CONFIDENTIAL).

10The problems surrounding the detailed definition and validation of specific logistic requirements for com-
munications services beyond those provided by common-user systems are discussed in detail in Chapter
111 of this monograph.

Upepartment of Defense Directive 5105. 19, The Defense Communications Agency, 15 September 1967.

12pefense Communications Agency, The Present DCS (U), Volume II, The Defense Communications System
Plan 1971-1981 (U), October 1968, p. 11 (SECRET).

13Department of Defense Directive 5105. 19, The Defense Communications Agency, 15 September 1967.

14Not all of the DCS :inks are of the desired quality; these have been identified. See Defense Communications
Agency, The Present DCS (U), Volume II, The Defense Communications System Plan 1971-1981 (U),
October 1968, p. 50 (SECRET).

Bror a complete description of the DCS see Defense Communications Agency, The Present DCS (U), Volume
I, The Defense Communications System Plan 1971-1981 (U), October 1968 (SECRET).

16These voice channels can be used to pass data under appropriate conditions. However, tactical communi-
cations equipment was not designed with data transmission characteristics as a primary goal.

17There are limited quantities of automatic telephone switchboards such as the AN/TTC-25, 28, and 30s.

18various items of fixed-plant communications equipment, including IBM 360/20 computer terminals, have
been mounted in vans to provide a specific capability not existing in tactical equipment. These are limited
in terms of mobility and ability to exist in the environment found in lower tactical echelons. In turn, these
must use, with varying degrees of succees, the rest of the tactical communications system.
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4, COMMUNICATIONS NETWORKS. There are two common-user switched networks provided
as part of the DCS that are of prime importance to logistical elements—the Automatic Digital
Network (AUTODIN) and the Automatic Voice Network (AUTOVON).

a. AUTODIN. AUTODIN is a high-speed, secure data, and teletypewriter message
switching subsystem. It consists of Automatic Switching Centers (ASCs) and a variety of sub-
scriber terminals to meet specific requirements in such forms as page copy, punched machine
cards, and magnetic tape. AUTODIN provides a high order of accuracy through an automatic
error detection and retransmission capability. There are 8 operational ASCs within the CONUS
and 12 overseas. 19 (See Figure 7 and Table 6 for the geographical location and tributary capacity
of each switching center.) All of the ASCs are trunked together and are capable of secure infor-
mation transfer at the rate of at least 2,400 bits per second (approximately 200 cards Ser minute).
AUTODIN is currently operating at substantially less than 50 percent of its capacity. 2

b. AUTOVON. AUTOVON is an automatic circuit-switched network that provides voice
communications. It consists of ASCs that provide rapid switching of voice circuits on a direct
basis, with features for data transmission, multilevel preemption, conferencing, operator
assistance, and graphic communications.

3. SIGNIFICANT PROGRAM AREAS. The Defense Communications System (DCS) provides
communications between theaters-of-operation and CONUS or other overseas bases. Once logistic
traffic reaches the fixed-plant portion of the DCS, rapid delivery to the addressees is reasonably
assured. There are, however, some areas of concern that are discussed briefly below.

a. Critical Geographical Areas. The capability of extending circuits to a new theater-
of-operations, particularity to those users who rely heavily on data traffic, is extremely limited.
From an examination of the location of current DCS stations and capabilities, it appears that the
major geographical areas that are devoid of nodes to which communications could be readily ex-
tended in a contingency situation are the Indian subcontinent, the Middle East, Africa south of the
Sahara, and South America. 22,

b. Current Extension Capability. Examination of the current capability to extend com-
munications to those areas referred to in the preceding paragraph, reveals that there would be a
distinct lack of communications during the early stages of a deployment.

(1) Equipment used to provide communications would be of the same basic type
employed in the Vietnam theater with varying degrees of success. Extension of communications
to the theater-of-operations would be by high-frequency (HF) single sideband and tropospheric
scatter radio supplemented by satellite relay. The high-frequency circuits would be provided by
mobile/transportable high-frequency radios such as the AN/TSC-38, each of which could support
three voice and 16 teletypewriter channels. (A typical contingency communications deployment is
shown in Figure 9.) Circuits could also be rapidly extended in approximately 200-mile increments

19pefense Communications Agency, The Present DCS (U), Volume II, The Defense Communications System
Plan 1971-1981 (U), October 1968, p. 22 (SECRET).

20For example, the Nha Trang AUTODIN ASC during January 1969, operated at 20 percent of capacity. (see
Nba Trang Signal Battalion, AUTODIN ASC Communications Operations Performance Summary, January
1969. )

21pefense Communications Agency, The Present DCS (U), Volume I, The Defense Communications System
Plan 1971-1981 (U), October 1968, p. 21 (SECRET).

““For details of the restoration of the DCS in general war see MJCS 106-69, subject: Plan for Critical DCS
“ommunications Support in General and Limited War (U) (SECRET).

23There is in existence a worldwide commercial satellite network, a projectionofwhichis shownin Figure8.
Because each of these terminals is owned and operated by a member nation of the International Telecom-
munications Satellite Consortium (INTELSAT), access is subject to negotiation with member nations by an
international carrier at the time com:nunications channels are required. Commercial satellites offer
high-quality, high-capacity communicatisns channels.
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TABLE 6

COMMUNICATIONS

AUTOMATIC SWITCHING CENTER CHANNEL CAPACITIES

Switch

Syracuse, New York*
Fort Detrick, Maryland*
Andrews AFB, Maryland*
Albany, Georgia*
Gentile, Ohio*

Tinker AFB, Oklahoma*
Norton AFB, Calif, *
McClellan AFB, Calif, *
Wahiawa, Hawaii*
Wildwood AFB, Alaska
Finegayan N. S, , Guam
Camp Drake, Japan
Fort Buckner, Okinawa
Clark AFR, Philippines
Korat, T}.ailand

Phu Lam, Vietnam

Nbha Trang, Vietnam
Croughton, England
Pirmasens, Germany

Coltano, Italy

*Leased Switches (Western Union)
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by using available tropo assets that would satisfy the wideband data link requirements for logistics.
Real estate would have to be under friendly control to use this method of extension. Mobile
Satellite Terminals, AN/TSC-54s, 24 would also be deployed to extend circuits to a theater-of-
operations. Each of the AN/TSC-54 terrainals currently provides one voice and one teletype
channel. More of these equipments can be deployed; however, recognizing the known problems

of HF25 and satellite26 links in supporting data traffic as well as the demands of the operational
users for circuits, 27 it is not expected that a high-speed (200 cards per minute) data circuit will
be provided for logistical traffic by these means. 8, 29 Transportable satellite terminals,
AN/MSC-46, are alsc in the inveniory and possess a 12-voice channel capacity. However, these
are all committed in support of current operational communications.

{2)  Recognizing the need for extension of the DCS, some limited communications
contingency packages have been assembled. These consist of transportable tropospheric scatter
(tropo) and high-frequency radios, manual technical contruis, and manual telephone switchboards.

24The service inventory of satellite terininals (AN/TSC-54) is small.

25HF links have proved unreliaole for data transmission due to:
a. The worldwide problems of frequency interference in the HF band.
b. The shori term fade characteristics of the sky-wave propagatin.
High-speed data transraission via HF requires special modems and forward error correction equipment.
However, this equipment, which enables 2 HF link to meet the accuracy requirements of DCS AUTODIN,
has not been provided because of the additional cost involved,

26gatellite links, although providing high-quality transmission paths, have a significant turn-around time for
acknowledgment signals. Existing data transmission schemes for commercial transceivers send a block
of data, then wait to receive an acknowledgment signal from the distant end for that block. The sending
terminal will not send another block of data until a receipt for the first block has been received. The path
length of a satellite circuit causes substantial time delays in the receipt of the acknowledgment signal.
The effect of this delay is to cut the effective speed of the channel. (This specifically holds for AUTODIN.
Block-by-block transmission is downgraded from 2400 bits/secord to 900 bits/second and continuous
transmissions are dewngraded to 1600 bits/second.) Although this problem hes been formally identified at
least twice in the last 6 years, this Board has been unable to discover that the problem is being attacked.
a. This problem was reported during 1964 by the Commander of DCA-PAC in discussing use of the SYNCOM
Satellite System in support of operations in RVN as follows: 'Due to inherent time delay for parity checks
maximum data speed (via satellite) is about 50 cards per minute." (Defense Communications Agency
Report, Commanders Conference 1964 (U), undated, p. 40 (CONFIDENTIAL).
b. A second report on this problem was made by the Chief, DCA-PAC in discuassing the actions taken
during the 1967 break in the cable connecting Guam with the Philippines as follows: '"During the recent
(TRANSPAC cable) failure, attempts at restoral (of high band rate AUTODIN circuits) via high-frequency
radio were generally unsuccessful and restoral via satellite was at greatly reduced transmission rates. "
(Presentation by Chief, DCA Pacific to the DCA Commanders Conference, 5 October 1967, p. 7.)

275 complete discussion of all the validated requirements for circuits out of RVN is not provided
to preclude classification of this report. However, it is noted that the total high-quality circ:uit capability
out of RVN is 90-voice circuits (60-voice circuits via the WET WASH submarine cable, 24 from the two
Defense Communications Satellite Systems Terminals, and 6 vic COMSAT Satellite). All of these are cur-
rently in use. As of December 1968, seven of these circuits were for AUTODIN use, (DCA, DCS Com-
munications Handbook, 4th Qtr-FY 69 (U), p. 29) and 23 were for common-user voice service from the
Saigon Joint Overseas Switchboard (Phu Lam Signal Battalion, Communications Operations Performance
Summary (U), December 1968), leaving 60 circuits to meot sole-user requirements.

28The DCA Plan (see DCS Subsystem Project Plan 7-68, Defense Satellite Communications System Phase I
(U), 22 November 1968 (Secret)) for expansion of the Defense Communications Setellite Systein calls for
modification of the AN/TSC-54s to provide a 12-vcice channel capacity. Funds tc provide this modifica-
tion have not yot been released.

29The DCA has been directed to prepare a plan for extension or restoration of the DCS as a complete system
with the capability of beirg expanded rapidly. (See MJCS 186-66, subject: Mobile/T ransportable Com-
munications Equipment, 18 July 1966, and DCA Plan for Mobile/T ransportable Cc mmunications Support
for Contingency Operations (U), February 1967 (SECRET).)

44

e .




COMMUNICATIONS

Augmentation of these contingency packages is necessary to provide a greater capability for wide-

band transmission, technical control, digital message switching, and expanded satellite ierminals.

Some equipment for this augmentation is commercially available (e.g., AUTODIN terminal equip-
ment using IBM 360/20 or UNIVAC 1004), but it has not been procured, van-mounted, and as-
signed a contingency role.

(8)  Although the major communications relay ships, USS ANNAPOLIS (AGMR-1)
and USS ARLINGTON (AGMR-2), used to provide supplemental Naval communications during the
early phases of the Vietnam era, have been decommissioned, they are being retained in a readi-
ness status sufficient to permit their deployment, within a short period for extension of the Naval
Communications System, where needed.

c. Ship-Shore Data System. The digital data shore communications needs of the Navy
are satisfied in large part through the use of AUTODIN. However, there is a continuing, urgent
fleet requirement for a reliable long-range ship-to-shore data transmission system, capable of
handling large volumes of digital data in a timely manner and interfacing with automated systems
ashore. Previous efforts during the Vietnam era to establish a ship-to-shore data system to
handle mounting Seventh Fleet logistic traffic loads met with limited success (6-10 cards per
minute due to vagaries in the HF transmission media), Lut demonstrated the utility of an HF
data transmission system. The Defense Satellite Communications System (DSCS) and Tactical
Satellite Communications programs, with their greatly increased capacity for handling digital
data, offer the best solution to the reliable long-range, ship-to-shore link problem. But until
such time as shipboard satellite terminals can be instalied on a wide basis, an HF digital data
system is necessary to meet requirements of automatied logistic systems. To this end, a
Specific Operational Requirement has been initiated for the engineering development of an HF
data transmission system.

d. Theater Communications. The ability of tactical communications systems in a
theater-of-operations to support adequately logistical traffic has constraints. These are dis-
cussed in the following paragraphs.

(1) Availability of Communications. Communications are expensive. For example,
it costs an estimated $350 million yearly to maintain a communications capability in support of
one field army consisting of two corps and eight divisions and one communications zone. The
total value of the equipment of this communications complex is approximately $500 million. 30
For a 24-division force, the total investment cost is $1.5 billion, and the total sustaining cost is
$1. 0 billion. The high cost of supporting communications has caused a complete Office of the
Secretary of Defense (OSD) review of multichannel communications requirements in a theater-of-
operations. (Some of the desired units are already in existence; thug, initicl investment costs
for those units have already been made. Only the sustaining costs are recurring.) The high cost
will discourage approval of funds necessary to complete the early acquisition of the remainder of
doctrinally required communications.

(2) Commitment of Resources. As shown from the abuve, in the event of a major
contingency, the total doctrinally required communications capability will not be immediately
available. Therefore, the communications resources will be less than those indicated as re-
quired. From the above, should a major contingency develop prior to the acquisition of the

3ODe;;mrtment of the Army, Letter CEPP-25, Memorandum for U.S. Army Member, JLRB, subject:
Logistical Reguirements for Communications Support (U), 3 September 1969 (CONFIDENTIAL).

31D«puty Secretary of Defense Memorandum, subject: Requirements for Multi-Channel Communications
for Theaters-of-Operations, 20 August 1969.
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necessary tactical communications equipment, or should the necessary equipment not be procured
at any time b the total doctrinally required communications capability will not be immediately
available. 32, 33

(3) Quality of Communications. The quality of communications to be provided by

the tactical common-user systems, cven if all the units required by doctrine are available, is
limited.

(1)  Voice Switching. The current tactical communications systems provide
only manual two-wirve switching. This will not provide the quality of communications required
{or long-distance telephone service us demonstrated in SE Asia (see Chapter II and Appendix D).
Although the need for automatic switching of telephone lines in a theater-of-operations has been
discussed previously, its implementation in the field is at least 5 years away except for ex-
pedients like the AN, TTC-28 and AN/ TTC-30. 34

(b)  Message Switching. Teletype service, with torn tape relays, is projected
to be available. Mobile Data Terminals and low speed transportable Digital Subscriber Terminal
Equipments (DSTEs) are now available in limited quantities. However, a Tactical Automatic
Message Switch has not been programmed, funded, or approved for general use. 35 The use of
Mobile Data Terminals or Transportanle Digital Subscribar Terminal Equipment without a
Tactical Automatic Switch is most impractical unless each Service is prepared to support many
dedicated quality channels as far as the nearest AUTODIN switch.

(c)  Circuit Quality. High-quality circuits will not normally be immediately
available in a tactical theater-of-operations due to the following:

1. The sites on which terminals are located to support microwave
and tropo links are normally chosen for tactical reasons (e.g., security and proximity tu a head-
quarters) and not for high-quality propagation path characteristics.

2. The limited time available in which to establish initial communica-

tions links does not permit the extersive line-up and testu:g procedures required for quality
channels.

3. The provision of circuit conditioning equipment to provide quality
circuits 10 subscribers is not consistent with mobility requirements. These items, such as line
2mgafiers and delay distortion equalizers, occupy substantial space and degrade mobility.

4. The extension of circuits to subscribers under tactical conditions is
normally accomplished using field wire WD-1'TT, which precludes initial provision of high-
quality circuitry.

e. Commonality and Compatibility. In order to provide communications support both
inside the theater-of-operations and from the theater-of-operitions to CONUS, the investment

324 detailed analysis of specific contingency plans is not provided to preclude classification of this document.

33 Unanticipated logistic communication:s requirements associated with the buildup of forves in RVN and new
and expanding operations in a counternsurgency cavironment, quickly depleted available stocks of radio
equipment, necessitating commerciai procurement and diversion of equipment from ongoing projects else-

.. where in order to meet urgent needs.

$1he TACOM study, previously referenced, recognized the need for automatic switching. The limrited use
of AN/TTC-288 in RVN is described in Appendix . See Air Force 407L program for role of AN/TTC-30.

350ne Tactical Automatic Message Switching Unit using van-mou ¢ < components of a digital computer bas
been fabricated for the Seventh Army.

36pield wire can be laid quickly but the electrical characteristics of this wire, including impedance and line
loss, change with the weathor. Thus, subscriber sections of these circuits do not have constant line loss
or constant distortion. Therefore, compensating adjustments to the line to provide a high-quality
circuit cannot be made. (lead or polyethylenc-insulated multipair cable is used after conditions stabilize. )
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cost ul existing communications equipment must be recognized. To make maximum use of avail-
able funds for new procurement and previous investments in communications equipment requires
that commonality and compatibility be achieved in a positive and orderly manner.

(1) There are many different types of communications equipment with only marginal
differences in performance and characteristics, all of which serve the same function. For ex-
ample, at the present time, there are three separate families of 1-kw light tropospheric scatter
radio (tropo) terminals, all of which possess the same basic properties and perform the same
functions—the AN/TRC-97, (A); the AN/TRC-66, (A); and the AN/TRC-90, (A), (B), -126, -132,
families. 37 Other 1-kw tropo terminals are alss being developed, e.g., AN/TRC-112. A
similar situation exists regarding microwave, multiplex, and other C-E equipment. In addition
to substantial expenditures of time and money for development, the impact of this proliferation of
functionally equivalent but not identical equipment is to provide an additional burden on the
logistics systems for support, as well as increasing netting problems when used in joint
operations.

(2) The development and standardization of all new communications equipment must
be oriented toward making the new equipment ccmpatible with existing equipment still capable of
useful performance. The interface problems that existed in Vietnam between communications
equipment have been detailed in Appendixes A and C. However, despite this experience, the
problem is being perpetuated today. 38 The tactical systems under development are not compat-
ible with the existing tactical communications system, or with the DCS.39 For example, the
DCS has been standardized on a frequency division multiplex voice carrier, the AN/UUC-4, 40
whereas the Army is using a time division multiplex voice carrier. A similar compatibility
problem exists between the signalling used by DCS (2600 HZ) and tactical system {1600 HZ).

(3)  Although various DOD directives have acﬁressed portions of this problem, the
results to date have not been completely satisfactory. 41, This situation is compornded by the
appearance of incorrzct data in JCS Publication 11, Tactical Communications Planning Guide (U),
dated 1 April 1968 (Secret NOFORN). 43 Chapter II of this guide provides the user with informa-
tion that enables him to determine the specific items of compatible communications equipment
available. A cor:plete analysis of JCS Publication 11 is beyond the resources allocated this
Board; however, the following are random samples of incorrect information.

(a) Page 159 lists the AN/TCC-13 as being compatible with the AN/TCC-4.
(The AN/TCC-13 uses pulse position modulation; the AN/TCC-44 uses pulse code modulatior..)

a-"l‘heu equipments are also incompatible, crs with the other, and must be used in pairs.

38For example, the Army has standardized on 6-bit PCM voice multiplex, DCA is considering standardizing
on 8-bit PCM voice multiplex.

3%H0use of Representatives Report Number 91-893, p. 33.
Headquarters USA™ Lettcr to the Mallard Project Manager, Fort Monmouth, N.J., subject: Initial AF
Comments on the Mallard ISSB Report, 20 June 1969,

40Defense Communications Agency, Annual Report of the Direcior for the Period 1 July 1968 - 30 June 1969
(U), 16 September 19c9, p. 45 (CONFIDENTIAL).

41These include DOD Directive 4600. 1, subject: Telacommunications Policy Objectives, 23 March 1959;
DOD Directive 4120.3, subject: Defense Standardizztion Program, 23 April 1965; DOD Directive 4630.5,
subject: Compatibility and Commonality of Equipment for Tactical Command and Control, and Com-
munications, 28 January 1967.

‘2Comider, for example, the signalling standard problem:
a. Page 81, MIL-STD-188B, Military Communications System Technical Standards, states that the
stsndard signal will be 1600 cps at a jevel of 0 dbm # 4 db.
b. Page 4-4, DCA Circular 330-30-1, Engineering-Installation Standard Manual in detailing thu DCs-Non-
DCS intorface standards states that those signals will be 2600 rps (HZ) at a level of -8 dbm or lower.
c. The effoct of the ahove is that two systems, one designed to MIL-STD-188B, the other designed to tho
DCS standard will not work together without provision of additional, expensive interface equipmunt

S i informally understood that the Joint Chiofs of Staff bas an effort underway to correct this publication.
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(b)  Page 160 lists the AN/TTC-28 as a manual switchboard. (This is an
automatic dial switchboard. )

(c) Page 173 lists the AN/FGC-60 as compatible with the AN/TCC-20.
The AN, FGC-60 uses 60 milliamps (MA) of current; the AN/TCC-20 uses 20 MA. The AN/FGC-
60 is a four-wire terminal, and each channel transmits and receives using the same two tones.
The AN/TCC-20 was designed to use either four-wire or two-wire operation. Therefore, the
transmit tone of each channel of the AN/TCC-20 is different than the receive tone; e. g., channel
1 of the AN/FGC-60 has a mean value of 425 HZ for both transmit and receive, whereas channel
1 of the AN/TCC-20 could be sending on a mean frequency value of 425 HZ and receiving on a
value of 595 HZ.)

(4) Responsibilities for implementing basic DOD policies affecting the compatibility
and commonality of telecommunications equipment are divided among Office of the Secretary of
Defense staff offices and agencies.

(a) DOD Directive 4120. 3, subject: Defense Standardization Program. This
directive appoints the Assistant Secretary of Defense (I&L) as responsible for the Defense
Standardization Program (DSP) policy guidiance and administration, whereas the Director of
Defense Research and Engineering is responsible for engineering policies and determinations
required to attain DSP objectives. Action has recently been initiated under this program to
establish one single document that will contain all the technical communications-electronics
systems standards. 44

(b) DOD Directive 4630. 5, subject: Combatibility and Commonality of Equip-
ment for Tactical Command and Control, and Communications. This directive, which establishes
DOD policy, assigns broad responsibilities to principal Staff Assistants to the Secretary without
designating any one as having final authority and responsibility.

(c) DOD Directive 5105. 19, subject: Defense Communications Agency. In
defining the mission and responsibilities of DCA, this directive states that the DCA wili provide
the engineering standards for both the DCS and for the interface of non-D('S equipment with the
DCS. This has been partially accomplished by publication and expansion .. DCA Circular
330-175-1, which contains the interface and DCS standards. However, this publication is not com-
plete, e.g., no time division multiplex standards have yet been published.

(d) DOD Directive 5126. 22, subject: Assistant Secretary of Defense (Instal-
lation and Logistics). This directive designates the Assistant Secretary of Defense (I&L:) as the
principal staff assistant to the Secretary of Defense in the telecommunications field.

(5) Tri-Sorvice Switch

(a) Perhaps the best example of current commonality and compatibility
problems affecting communications-electronics equipment are the problems surrounding the Tri-
Service Switch. The original requirement for a tactical electronic switch had been identified in
1956. Initial efforts to develop such a switch failed because of technological problems. However,
voice communications problems in RVN affecting the Army, the Marine Corps, and the Air Force
generated further, and separate, efforts toward this end. Tiiese efforts have resulted in develop-
ment cf the AN/TTC-25 by the Army, the AN/TTC-31 by the Marine Corps, and the AN/TTC-30
by the Air Force. Only the Air Force AN/TTC-30 has been produced in quantity, and that on a
limited basis. Contracts for limited numbers of the other two switches have been signed, but only
the procurement of pre-production models of each has been authorized.

(b) In January 1969 a Joint Service Coordination Committee was formed to
resolve the technical differences and arrive at mutually agreeable specifications. Determining

44Asp (1&L) Memorancum, subject: Standardization Area Agreements for Tactical Communications Systems
Tactical Standards, 16 December 1969,
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that the solution rested somewhere between the AN/TTC-25 and AN/TTC-31, a comparative
evaluation of one against the other was proposed, using pre-production models modified to the

new specifications and containing a cost-effectiveness factor based on increased capabilities of
one over the other.

(c) The Marine Corps and the Air Force concurred in the compromise

specifications and evaluation plan. The Army, however, has not concurred, leaving the matter
currently unresolved.

6. CONCLUSIONS AND RECOMMENDATIONS

a. Conclusicns

(1) Current plans call for provision of communications support for logistic units to
be furnished by commor user systems (paragraph 2).

(2) Two cummunications systems provide common-user communications support
for logistics, the Defense Communications System and the tactical systems (paragraph 3).

(3) Where the fixed-plant portion of the Defense Communications System exists,
communications are considered adequate (paragraph 5).

(4) Equipment currently planned to be used to extend the Defense Communications
System to geographically remote areas will not provide a high-speed data channel (200 cards per

minute) for Automatic Digital Network (AUTODIN) access by common-user elements (paragraph
5b(1)).

(5) The communications resources to provide the quality of in-country communica-

tions stated by the Services as required to support a large-scale contingency are limit- 1
{paragraph 5d).

(6) Present tactical communications capability will not provide high-speed data

(200 cards per minute) links or terminal service in the early stages of a contingency operation
(paragraph 5).

(7) There are numerous avoidable compatibility and commonalitv problems affecting
communications-electronics equipment (paragraph 5d).

(8) Planning, compatibility, and commonality problems are aggravated by inac-
curacies found in JCS Publication 11 (paragraph 5d).

b. Recontmendations. The Board recommends that:

(1) The Secretary of Defense direct necessary actions to achieve a capability for

the rapid extension of the Automatic Digital Network (AUTODIN) to remote theaters-of-operations.
These actions should include:

(a) Tasking the Director, Defense Communications Agency, to perform sys-
tems engineering effort toward providing solutions to the satellite communications transit time

effect with a target of establishing high-speed (up to 200 cards per minute)data links via satellites
{conclusion (4)).

(b) The AN/TSC-54 mobile satellite terminals be modified to provide at least
a 12-channel capacity (conclusion (4)).

(c) Pending the modification of the AN/TSC-54s, the Joint Chiefs of Staff
designate two of the existing AN/M.SC-46 transportable satellite terminals for support of con-
tingency operations (conclusion (4)).
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(d) The three existing Defense Communications System contingency packages
be augmented to include the communications equipmen’ necessary to provide a high-speed data
(200 cards per minute) terminal for AUTODIN access, making maximum use of available com-
mercial equipment to provide an :mmediate capability (CM-5) (conclusion (4)).

(2) The military departments take that action necessary to achieve a high-capacity
tactical data transmission capability that is fully compatible with AUTODIN. This should inclurie
initiation of the systemsengineering effort required to provide message switching and transmis-
sion over low-quality tactical communications systems. As a part of this effort, the Navy should
continue its engineering development of a reliable high -trequency fleet logistic digital data trans-
mission system capable of interfacing with high-speed automated systems ashore (CM-6)
(conclusion (5)).

(3) The Joint Chiefs of Staff and the Services ensure that plans for logistical opera-
tions recognize the need for alternative methods of transferring data when electrical communica-
tions are minimal or disrupted (CM-7) (conclusion (6)).

(4) The Joint Chiefs of Staff direct the action necessary to achieve maximum com-
monality and compatibility in the acquisition of communications-electronics equipment to sustain
joint operations. In addition, the Joint Chiefs of Staff:

(a) Identify the tactical comrmunications-electronics equipment that must
interface with the Defense Communications Sys.:m (conclusions (7) and (8)).

(b) Resolve differences arising between Defense Communications Ageacy
interface standards and tactical communications standards, recognizing unique service require-
ments (CM-8) (conclusion (7)).

(5)  The Joint Chiefs of Staff revise JCS Publication 11, Tactical Communications
Planning Guide, to correct numerous technical inaccuracies (CM-9) (conclusion (8)).
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CHAPTER V

FIXED AND MOBILE/TRANSPORTABLE COMMUNICATIONS

1. INTRODUCTION. This chapter vses the experience gained in Vietnam to recommend
actions to enhance early acquisition of a high-capacity, high-quality communications capability
to support development of logistical complexes in a theater-of-operations.

2. BACKGROUND

a. At the start of a contingency operation, elementsof tactical communications units are
immediately deployed to provide service as quickly as possible. However, as the operation and
the population at the deployment location increase the communications needs become more
sophisticated and complex. These needs rapidly saturate the capabilities of the mobile/trans-
portable communications equipment that was initially deployed. I' To provide an expanded capa-
bility with high-quality service (e.g., dial telephone service to 1000 subscribers) it is necessary
at the present time to initiate a series of fixed-plant projects. No intermediate capability exists
between the low-capacity, low-quality (but quick reaction) capability of mobile/transportable
communications equipment designed for operation over a limited period of time, and the high-
capacity, high-quality service provided by fixed-plant coramunications. 2 This situation is not
satisfactory, as demonstrated by the SE Asia experience.

b. As described in detail in Chapter II and Appendixes B through E of this monograph,
substantial effort was expended in SE Asia to provide communications. These communications
were initially of the mobile/transportable category which were organic to the deployed tactical
units and were supplemented by communizations contingency assets of the Services. These were
later replaced as the basic communications in SE Asia evolved into fixed-plant systems.

(1) The installation of fixed-plant communications, including dial cencral offices,
message and data switches, and part of the intra-theater trunking, was a time-consuming proc-
ess. Permanent buildings were erected and communications were engineered and installed on
a site-by-site basis. It was not until 1967, more than 2 years after the initiatici: o: the require-
ments, that substantial numbers of fixed-plant installations began to be cut over to service.

(2) The SE Asia experience highlighted the two distinct disadvantages of the re-
placement of mobile/transportable assets with fixed-plant equipment.

IThe following definitions apply:
Mobile/Transportable - communications equipment that is not operable while moving but which can be
transported and made operational within hours, without extensive site preparation.
Heavy Transportable - transportable communications equipment containing the same or similar C-E and
power equipmant to that used in fixed facilities and which provides a capability for sustained operations
approaching that of a fixed-plant facility.
Fixed-Plant - communications equipment, which, once instalied, is permanent in nature and not normally
relocated.

2There are individual {tems that can provide medium-quality l‘nks, e.y., AN/MRC-113s. However, the total
complement of equipment required to provide a high-quality system is not available. Such missing items as
high-capacity technical control facilities, preclude high-capacity, high-quality systems capability from
being achfeved.
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(@) Fixed-plant equipment takes too long to engineer, procure, and install.

(b)  The assets are not easily recoverable.

3. POLICY GUIDANCE. Recognition of these disadvantages has led to the following Office
of the Secretary of Defense (OSD) policy: " ... all new overseas requirements for communica-
tions facilities and equipment must be satisfied through application of 'transportable’ configura-
tions unless specifically justified and approved otherwise. "

4, CURRENT EFFORTS. This policy guidance confirmed the efforts that had been previously
undertaken to prov1de a heavy transportable communications capability for extension and/or
restoration of the Defense Communications System (DCS):

a. 11 July 1967. The Secretary of Defense directed DCA to submit an economic,
technical, and operational feasibility study and a Technical Development Plan (TDP) for develop-
ment of a family of heavy transportable communications equipment.

b. 8 August 1967. DCA established a working group to prepare the feasibility study. 5

c. 18 December 1967. DCA forwarded the feasibility study to DOD through the Joint
Chiefs of Staff. 6

d. 22 May 1268. DCA requested the Department of the Navy to prepare a Technical
Development Plan for this effort. 7

e. 15 December 1969. The Department of the Navy submitted the Technical Develop-
nient Plan. 8

5. DEFICIENCIES

a. The above series of actions indicates that the provision of DCS communications via
heavy transportables has been initiated and action is proceeding to acquire this capability. There
is, however, a further need which those actions will not fill, e.g., those requirements for high-
capacity, high-quality communications services that are not provided by the DCS. These re-
quirements include local base communications facilities such as diil central offices aad local
communications centers of the tactical communications system. 9

3Deputy Secretary of Defense Memorandum, subject: DCS Transmission Facilities, Thailand, Subsvstems
Project Plan 1-69 (U), 30 November 1968.

4Secretary of Defense Memorandura, subject: Calendar Year 1967 Communications Review Issue #6,
Transportable Communications for the DCS, 11 July 1967.

SDCA Letter 514/802-09, subject: Establishment of the Working Group on Heavy Transportable Communica-
tions Equipment, 8 August 1967.

6DCA Memorandum, subject: Transportable Communications Equipment in Fixed Long-haul Communica-
tions System, 13 December 1387

TDCA Letter, subject: Development of a Family of Heavy Transportable Communications Equipment,
22 May 1968,

8This Technical Development Plan is currently under evaluation at DCA.

9The scope of these requirements is shown from SE Asia exporience:
a. By the end of 19¢8, ™-=¢ than 28 local fixed-plant dial central offices had been installed by the Services
in RVN with a total capacity of over 46,000 lines. USMACV, Command History, 1968 (U), 30 April 1969,
p. 717 (TOP SECRE’).
b. By July 1968, 13 area communicati \ns centers had been built as fixed-plant. facilities as part of the Army
Arca Communications System in RVN, 1st Signal Brigade, Command Progriis Report, 4th Qtr-¥Y 68 (U),
6 August 1968, p. TV-40 (CONFIDENTIAL).
C. By July 1968. 14 fixed-plant base communications centers were installed by the Air Force (Air Force
Program, Communications-Electronics Support Prograin {PCSF}).
d. By May 1968 the Naval Shore Electronics Engincering Activity Pacific (NAVSEEAPAC) has constructed
five fixed-plant communjcations centers to support Marine Corps oporations in I CTZ. (CGFMFPAC itr
10B/bkh, 4000 of 2% June 1969, subjoct: Joint Logistics Review Board Requirements.)
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b. To date, it does not appear that the Services have oriented their high-quality, high-
capacity communications programs toward implementation of the previous OSD guidance. For
example, the non-DCS communications facilities identified above are capable of being pre-
engineered. 10 If this were done, then purchase of the bill-of-materials and installation of the
material into a standard van (or container) could be accomplished in the United States. 11 The
equipment could then be rapidly shipped overseas as a unit for immediate emplacement, thus
avoiding many of the engineering and overseas installation delays encountered in the RVN build-
up (see Appendixes C, D, and E). The Army, the Navy, and the Air Force have programs that
are designed to provide pre-engineered bills-of -materials for fixed-plant communications
facilities. 12 It appears that these programs could easily be modified to engineer similar facilities
for transportable containers. 13

6. CONCLUSIONS AND RECOMMENDATIONS

a. Conclusions
(1) There is a clear need to provide high-capacity, high-quality communications
in a theater-of-operations as forces and installations expand. This type of communications was
provided in RVN by fixed-plant projects (paragraph 2).

(2) Office of the Secretary of Defense guidance is that these communications re-
quirements will be provided by transportables (paragraph 3).

(3) An effort is in progress to acquire this capability for the extension and restora-
tion of the Defense Communications System (paragraph 4).

(4) There are other communications needs besides those satisfied by the Defense
Communications System that require this type of communications capability (paragraph 4).

(5) The military departments can orient their pre-engineered, fixed-plant facilities
programs to providc for heavy transportables (paragraph 5).

b. Rccommendations. The Board recommends that:

(1) Heavy transportable modular communications equipment for Defense Com-
munications System restoration or extension be acquired at the earliest practicable date (CM-10)
(conclusions (1), (2), and (3)).

(2) ‘The military departmants orient their pre-engineered fixed-plant facilities
programs to include heavy transportable communications equipment incorporating the modular
concepts recommended for Defense Communications System restoration and extension (CM-11)
(conclusions (4) and (5)).

10This assumes that standard o1f-the- shelf currently available commercial equipment is used.

11An {n-depth review of the advantages of using containers {s provided in an Appendix to Chapter VI of the
Transportation Monoagraph.

12The following use the building-block concept for maximum flexibility:
a. Army Fixed Signal Communications Facilities Program (Department of the Army Technical Bulletin,
TB Sig 322-1, 22 March 1968).
b. Navy Advanced Base Functional Components System (Department of the Navy OPNAV Instruction
4040.22C, 15 October 1963).
c. Air Force - Standard Facility Equipment Listings (SFELs) (Department of the Air Force Technic, 1
Order, TO 3123-10-1-2).

13For example: Coded factlity - 320, Accessory Equipment for a Communications Center (TB Sig 322-320),
could be readily espanded to provide the basic engineering required to install accesscry equipment in
a traneportable communications cenicr.




CHAPTER VI
AUTOMATED SYSTEMS AND COMMUNICATIONS

1. INTRODUCTION

a. Any estimate of the impact of communications on logistics must give serious con-
sideration to the impact of Automatic Data Processing (ADP), as a major tool of logistics, nn
cominunications. Because of its exceptional growth rate and varied applications, the develop-
ment of ADP systems has often been out of phase with the communications systems upon which
they must rely. To ensure total system satisfaction, close coordination between ADP system
planners and communications planners is essential.

b. This chapter will examine the problems of automated systems and communications
as they have evolved and will attempt to draw on them for future guidance.

2, BACKGROUND

a. In examining the communications situation as it developed in Vietnam between 1965

and 1969, and as is evident in current contingency planning (see Chapter 1V), the communications

support required by the logistics services has generally exceeded the capability of communica-
tions when operations have been extended beyond the established Defense Communications
System (DCS).

b. In Vietnam the tactical system was upgraded by the construction of fixed-plant
facilities, engineering improvements to the mobile/transportable installations, and installations
of undersea cables. It was 3 years after the large-scale troop buildup began before a fully
automated data transmission system was functioning. Prior to this, it had been necessary to
use air courier service to ensure the delivery of card batches to offshore addressees. Such a
system was unsatisfactory to the customer and failed to make the best use of automatic data
processing procedures as a management tool, which the electrical exchange of logistic infor-
mation had been developed to enhance.

c. Experiences of the Seventh Fleet during the same period indicated serious short-
comings in the ship-to-shore digital data links. The existing HF data link, with its limited
transmission capability of 6 to 10 cards per minute, proved to be too slow to handle the volume
of logistic traffic originated by fleet units with installed ADP equipment.l These problems led
to engineering research efforts directed toward developing an H¥ data communications system
capable of interfacing with automated systems ashore. To handle the mounting supply traffic
load to the fleet, the assignment of a logistics channel on the fleet multichannel broadcast is
also being considered.

d. During the last 5 years, the proper functioning of the Services' logistic systems
has become almost completely dependent on AUTODIN for long-haul communications., Where

lmrlng 1967 about 70 major ships employed logigtic and supply computer systems. The effectiveness of
these systems was serfously limited by a lack of adequate digital data communications means. Likewise,
the overall effectiveness of computer systems used throughout the Naval Material Support Establishment
(NMSE) was limited by the inadequate data communications with commands afloat which the NMSE must
support.
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this network exists, its capacity is adequate and there is a continuous program of system
. ‘
improvement, £

3. COMMUNICATIONS REQUIREMENTS AND CAPABILITIES. Current planners foresee the
rapid “aiension of the DCS into the theater-of-operations and an immediate requirement for the
transmission of digital data from there to out-of-theater addressees. However, to meet this re-
quirement communications links, switches, and terminal equipment must be installed. This in-
stallation requires considerable time and effort, and consists of the following.

a. Transmission Media3

(1) Submarine Cables. These cables were of great value both within Vietnam and
as out-of-country links. Capable of providing a large number of channels and of being conditioned
to meet the quality specifications required for digital data transmission speeds in excess of
200 cards per minute now normally used on AUTODIN, the submarine cable offers advantages
over other electronic mcans for long-haul circuits. Installation costs, both in terms of time
and money, are serious drawbacks when considering deployments in areas where such service
does not presently exist. In addition, these cables offer limited flexibility, are subject to being
cut, and have a low recoverability rate.

(2) Fixed-Plant Land Lines. These lines, including open wire, polyethylene in- ,
sulated multipair cable, and coaxial cable have the same characteristics and capabilities, when |
properly installed, as submarine cables. (This does not include the lines consisting of field {
wire.) These lines provide greater flexibility and are easier to maintain than submarine cables;
however, land lines are considerably more vulnerable and suffer from the same {ime constraints
for installation. i

(3) Tropospheric Scatter (Tropo) Links. These links possess a high channel
capacity. When installed and maintained with adequate engineering preparation and technical
control facilities, they are capable of providing the high-quality channels required for high-
speed data transmission. Because there is no completely adequate theory of tropo-scatter pro-
pagation, links using this tichnique are subject to anomalies. Recognizing these factors, how-
ever, tropo links generally have a reliable range of up to 320 km, depending on the circumstances
under which they are installed.

(4) Microwave Radio. These links, like tropo, have a high channel capacity.
They are generally limited to line-of-sight for high-quality systems (approximately 48 km per
link).

(5) High-Frequency (HF) Radio. Although capable of providing long-range voice
and tele?pe circuits, the use of HF radio has not been completely satisfactory for transmission
of data. * The bandwidth characteristics of commonly used HF links limit channel derivation to
four voice channels. In addition, this media suffers from overall frequency congestinn with its
associated interfcrence, as well as sky-wave fade. In view of the long-range capabil; v of HF,
efforts have continued to enable high-speed data channels to be derived through this nieans;
however, complete success has not yet been achieved.

p—

2See the following document for the current description of some of these on-going efforts. Defense
Communications Agency, Annual Report of the Director for the Period 1 July 1968 - 30 June 1969(U),
16 September 1964, pp. 20-27 (CONFIDENTIAL),

$There are other media which are not mentioned (e. ., lonospheric scatter) at they are not in common use
and <o not project any substantial operational utilization.

iThis was the means used betweea RVN and Okinawa from 1965 to 1967 and its perforinance at 3-10 cpm
wis generntly unsatisfactory because of its limited capacity and {ts bigh error rate.

5.»\mong others, the Navy {8 actively engaged in projects to achieve an improved HF radio digital data trans-
mission capability. See, for example, ACNO, Study, Automatic Data Processing (ADP) Impact on Naval
Communications, April 1969 (CONFIDENTIAL). ﬁ
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(6) Satellite. The use of communications satellites offers an alternative means for
long-distance links; however, like HF radio, communications satellites are currently restricted
in channel capacity and data speed. At present further research and development is necessary
in both the satellites and the ground terminals necessary to communicate with them before they
can satisfy high-capacity military digital transmission requirements. 6 When developed, this
system is expected to be particularly responsive to contingency situations and long-distance
needs.

b. Switching Capabilities

(1) In addition to the transmission requirements of data systems, there is a
corresponding need for switching (relay) facilities. In RVN, data switching facilities did not
exist in January 1965 (Phu Lam was a terminal in the interim AUTODIN system). In March
1965, Phu Lam became a Manual Data Relay Center (MDRC) and by August 1965, served four
subscribers and had trunks to Clark AB and Fort Buckner. A second MDRC was activated at
Nha Trang in August 1967. In March 1968 an automatic switching center was activated at Phu
Lam. In June 1968 the automatic switching center at Nha Trang was activated. Their traffic
load in December 1968 was an average of 22,900 messages per day to and from six out-of-
country stations, while serving 48 subscribers.

(2) During the construction of these switches, communications were undergoing
the transition from torn tape teletype in the DCS to digital data switching. As a result, oper-
ations continued despite the prolonged construction period. With the demise of teletype in the
DCS, planners for future operations are faced with the requirement of providing digital switching
facilities much earlier than was done in RVN. Such provisions would have to be made in most
instances by the use of mobile/transportable equipment that has not been built.

c. Terminal Equipment. The requirement for digital terminal equipment in RVN is
currently being satisfied by using commercial equipment installed in fixed-plant facilities.
Development and testing of mobile/transpcrtables have progressed to the stage where some
van mounted commercial equipment has been shipped to RVN for operational use. 8 However,
further effort is necessary in this area.

4. COORDINATION

a. An examination of the automated logistic systems currently in use, which require
extension into the theater-of-operatinns, and those contemplated for use in the near future by
the Services indicates a concurrent requirement for increased communications capabilities.
(:n 3 years, 1966 through 1968, the number of computers used by DOD increased from 1538 to
2658.)° Although not all computers require or impose a demand on communications, many do.
Of those that do, each requires its share of a communications system that may not exist in
terms of quality and quant:‘y.

!
b. In the past, planninglfor communications support was citen accomplished after the
computer system was designed. 0,11 Tpe problems inherent in this procedure, when further

6ncs plan 71/81, Volume MM, March 1969 (SECRET). Problems include derivation of multi-voice channels,
systems, engineering effort on the transit time effect, and others.
7DCS, Communications Management Handbook, 4th Qtr-CY 68 (CONFIDENTIAL),
8The Marine Corps has shipped two such units te III MAF. They have not been placed in operction at
this time.
9General Services Administration, Inventory of Automatic Dita Processing Equipment in the Urited States
Government, FY 68, p. 18.
10 gsistant Secretary of Defense (Installation and Logistics) (ASD) (I&1.) Memorandum, subject:
Automated Logistics Systems Concepts, 11 August 1969, Enclosure XVII.
5n example is the introduction of computers to supnort the supply system of III MAF in 1965. No
satisfactory communications system existed to transmit digital .raffic to Okinawa, the Marine Corps'
major off-shore base, until 1967.
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complicated by the large number of unrelated systems in existence, using a variety of hardware
and software, multiplied the problems of standardization. At the same time communications
programs were initiated without adequate regard for ADP requirements or implications. 12 he
problem has been recognized and action initiated to ensure the future cooperation and coordi-
nation of the user, the ADP system planner, and the communicator.13.14

c. There is a gap between the plans to provide automatic data processing support for a
contingency operation and the capability to connect this system (ADPE or terminals) into
AUTODIN from a remote theater-of-operaticns. The communications problems of connecting
the ADP user in the theater-of-operations to AUTODIN are discussed in paragraph 3. There is
the further problem of commonality, which has a direct bearing on the effectiveness and effi-
ciency of the entire system.

(1)  Current logistic support systems include the use of a number of different types
of computers that are not necessarily compatible. If provision is not made for the interface
equipment required to permit entry directly into AUTODIN and uninterrupted transmission to
the addressee(s), a manual mode of interface, with its attendant delays, will be required. The
impacts of the delay include:

(a) A less responsive combat service support system.

(b)  An increase in pipeline inventory cost in the number of days of stockage
required to cover the gap.

{c) A further increase in number of line items carried.

(2) As detailed in Chapter IV, however, the plans to provide communications
support for these systems have not matured.

5. COST CONSIDERATIONS

a. In addition to recognizing the practical necessity for cooperation between communi-
cations and ADP, particular emphasis needs to be placed on the cost factor. The truly cost
effective system must carefully consider telecommunications—not after other requirements
are determined— but in the determination of requirements as a part of the closed loop concept
of systems design with feedback. 19

b. A brief review of some of the outstanding communications costs indicates that:

(1) In Vietnam the cost of Army fixed-plant C-E facilities from 1 January IP 5
has totaled $300, 837, 368;16 the Air Force 439L Coastal Cable Project cost $44. 000, 000.
These figures do not purport to represent the total cost of communications in RVN, but they do
serve as an indicator of such costs.

1258D (1&1) Memorandum, subject: Programming of Telecommunications Requirements in Support of ADP
and Telecommunications Systems, 13 May 19GS.

IJM'

14Aasistant Chiof of Naval Operations (ACNO) (Communications) Memorandum, subject: ADP Systems and
Communications, 13 February 1969.

I5ASD 1&1) Memorandum, subject: Automated Logistics Systems Concept, 11 August 1969, Enclosure
XVII, p. XVII-5.

16 A 4xistant Chief of Staff for Corir. inications-Electronics, Departmen? of the Army, Memorandum,
subject: Cost of Communications Facilities Build-up in Vietnam, 3 S»ptember 1969,

17page Communications Inc., Letter, subject: IWCS, 1 May 1969,
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(2) The Army estimates the initial cost to meet the doctrinal requirement for
communications units for an "Eight Division' Theater Army as $493, 943,000, with an anaual
sustaining cost of $348,198,000.18 The Air Force annual operating cost for five Mobile Com-
munications Groups is $37, 953,000, with an acquisition cost of $83, 858,375 (this includes flight
facilities equipment, e.g., TACAN, which is normally provided by these groups). 19 The com-
munications to be provided are tactical and are not designed to support high-speed digital data
requirements.

c. The expenditure of such sums of money is of particular importance now in view of
the iacreasingly stringent requirements of the data processor, requirements which can be
satisfied only with improvements in quality and quantity of communications systems. The im-
pact of these requirements is to place a severe strain on current capabilities and in some cases
to exceed them. 20,21

6. VULNERABILITY. The current trend in logistics management presumes that there will be
centralized data banks with a minimum of duplication and that these data banks will be accessible
through remote input and output devices relying on sophisticated and compatible interface equip-
ment and communications networks.

a. In achieving such a complete and interrelated system as is envisioned in the above,
it is necessary to consider a potential and serious drawback—vulnerability. All means of
communications are subject to disruption through jamming and/or destruction. Restoration of
the affected portions of the system could be undertaken within a short time; however, the extent
of destruction and damage would dictate the amount of time that users would be without com-
munications or with limited communications. Primary reliance of the operating forces on such
a delicate system must be considered in logistic systems planning.

b. Any major interruption in the flow of data might well find users dependent on such a
system without the equipment, personnel, or knowledge to continue operations. The probability
of interruption of communications links during a major war has to be seriously considered and
establishes an untenable risk for those systems solely reliant on these links. To counter such
a risk requires that support units be capable of continuing to provide support, perhaps in a less-
efficient manner, when communications have been interrupted. Several aspects of this could
include:

(1)  Alternate storage of key data in theaters-of-operations.
(2) Alternatc nodes of operation.

(3) Delivery of cards by air courier to the nearest operable AUTODIN switch or
terminal.

7.  CONCLUSIONE AND RECOMMENDATIONS

a. Conclusions

(1)  Automated logistic systems are currendy dependent on a high-quality digital
communications retwork (paragraph 2b).

18Agsistant Chief of Staff for Communications-Electronics, Department of the Army, Memorandum,
subject: Logistical Requirements for Communications Support, 3 September 1969.

19Information provided by Air Force Communications Service.

20AcNO (Communications) Memorandum, subject: ADP Systems and Comnumications, 13 February 1969,

21 Assistant Chief of Naval Opcerations (Communications and Cryptology), Automatic Data Processing (ADP)
Impact on Naval Communicatioas, April t969, p. 1.
ASD (1&1.) Memorandum, subject: Automated logistic Systems Concept, 1 Augist 1969, Enclosure XVIIL

3Sue Memorandum of the Special Assistar! for Plans, Olfice of the Assistant Secretary, Departiment of the

Army, for Dr. Fox, subject: Automated logistics System Planning, 29 August 1465,
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(2)  Avtomatic Digital Network (AUTODIN), where it exists, is capable of
satisfying logistic data transmission requirerients in terms of quality and quantity for the
foreseeable future (paragraph 2).

(3) The capability to extend the data transmission network AUTODIN to and
throughout a remote theater-of-operations is currently limited but is an absolute requirement
(paragraph 3).

(4) There is a coordination gap between ADP and communications planners
(paragraphs 4 and 5). .

(5) Communications are vulnerable to interruption and interruption will affect
the flow of logistic data. This factor, plus the dependence of the automated systems on high-
quality, high-capacity communications requires provisions for:

(a) Alternate means of communications.

(b)  Alternate means of operation without placing total reliance on centralized
data banks. (paragraph 6).

b. Recommendation. The Board recommends that:

(1) inthe development of concepts and planning for automatic data processing
equipment to support logistics, the Services give full and specific consideration to the require-
ments placed on communications, available capabilities, capacities, vulnerability, and costs
and to tradeoffs between the requirements for data and for communications (CM-12)
(conclusions (1) through (5)).
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CHAPTER VI
SUMMARY

1. OVERVIEW. The war in Vietnam resulted in unprecedented logistic communications de-
mands that in large measure had not been anticinated or planned for prior te 1965. The United
States was committed to a conflict in an underdeveloped country on the other side of the globe
which lacked sufficient means of communications to support adequateiy the limited forces in-
ccuntry prior to the buildup. Despite this fact and the many inconveniences and difficulties as
well as numerous shortfalls, the necessary communicaticns were generally provide< by one
means or another. By mid-1968 most of the problems had been overcome. Thus, th: history
of communications in Vietnam includes strengths as well as weaknesses.

a. Communications requirements in Vietnam were profoundly affected by automatic
data processing demands for the electrical transmission of digital data. These transmissions,
which were vital to logistics users, required circuits of particularly high quality. At the same
time, the transition from teletype operations for message traffic at 60 to 100 words per minute
to digitzl data techniques at 200 words per minute placed an increased burden on the tactical
commu:nication system tying into the Automatic Digital Network (AUTODIN), for improved
switching and relay facilities as well as for high-quality circuits. The poor quality oi the cir-
cuits in-being prior to mid-1967 introduced unacceptable error rates intn logistics transactions.
This necessitated the wide use of aircraft courier flights in-country and to Okinawa for the
transfer of card traffic. Ultimately a satisfactory high-speed fixed-plant data communications
system was constructed that was capable of automatic transmission and routing of both narrative
and !ogistic traffic.

b. To provide the necessary communications on which current logistics depends to such
a great extent, a series of actions were taken throughout the era, the most significant of which
occurred in the 1965 to mid-1968 time frame. This communications system is currently oper-
ating in satisfactory fashion. Consequently, the review of communications and its impact on
logistics in the Vietnam conflict presented in this monograph emphasizes planning activities, the
requirements generated during the buildup, and the means by which these requirements were
met.

c. The buildup of the necessary communications capabilities lagged user requirements
during the first years of the war. There were deficiencies in both the quantity and the quality of
communications, particularly to meet logistic requirements. The magnitude of the tusks, the
graduated nature of the buildup with the resultant escalation and instability of programs, the
lack of satisfactory statements of requirements, shortages of personnel and equipment, and
other constraining factors created significant problems in providing the required services and
prevented communications from developing concurrently with the rapid troop and logistic build-
up. Plans were developed in the early stages of the war to upgrade the long-haul systems with
fixed-plant facilities; however, such facilities require extended periods for justification, design,
and installation. Thus it was not possible to keep pace with demands. The situation was exac-
erbai.d by changing troop commitments, redeployments, expanding information needs, and
digital commusication requirements related to the introduction of automated data processing
systems.

d. Contrary to fundamental principles establishing the inseparability of military opera-
tions and military communications, both of which are a command responsibility, the Commander,
United States Military Assistance Commaind, Vietnam (COMUSMACYV), found himself with inade-
quate authority over communications in Vietnam during 1965. Segments of the system fell under
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the authority of U.S. Army Support Command, Vietnam (USASCV); STRATCOM-PAC; Defense
Communications Agency (DCA), which reported to DCA-PAC via USASCV; and the U.S. Air
Force, under operational control of the 2d Air Division. The tactical portions of the system
fell under the Service components; however, no clear-cut decisions had been made in the case
of the long lines system as to what was tactical and what should be designated for long line
manageme=t under DCA. This fragmentation of authority was a contributing factor in opera-
tional and planning problerns.

e. A submarine cable from Vietnam to the Philippines, where entry was made iato the :

worldwide system, was completed on 31 December 1964. However, further actions were nec-
essary to ovcrcome the lack of high-quality circuits to Okinawa. Also, alternative routing with
which to back up the cable was not available. These difficulties were not resolved until mid-
1967.

f. Interim actions were taken to meet the developing communications requirements in-
country by employing mobile/transportable equipment. This equipment was not always available
in the quantity desired and it did not meet all requirements for quality; nevertheless, its flexi-

bility, availability, performance, and relative ease of installation must be cited as strengths of

comniunications support in Vietnam. The importance of mobile/transportsble equipment 1s i
evidenced by the fact that as late as October 1967 it provided approximately 70 percent of the
Defense Communications System circuits in Vietnam.

g. These paragraphs have summarized the essence of the logistic communicaticrs
situation as it developed in Vietnam. A detailed review of the situation focusied attention on four
primary topic areas for in-depth review and analysis:

(1) Logistic Communications Requir ments and Planning.
(2) Readiness for Contingencies.
(3) Fixed and Mobile/Transportable Communications.

(4) Automated Systems and Communications.

Major lessons learned and the 7 most significant of the 12 recommendations developed within
this monograph are discussed below.

2. LOGISTIC COMMUNICATIONS REQUIREMENTS AND PLANNINC

a. Lessons Learned

(1) Communications support of logistics in theaters-of-operations needs more
adequate coverage in Service doctrine, and more-detailed coverage in operations and adminis-
trative plans and orders.

(2) The method projected for satisfying logistic communications requirements in
Vietnam was the common-user system. This system proved to be lacking in responsiveness to
requirements that were largely unforesecn and was supp'emented by dedicated circuits. By
December 19 8, 55 percent of all the Defense Communications System circuits in Vietnam were
dedicated. Logistics, with 14 percent of these circuits, was the second largest user.

(3) The Vietnam experience emphasized the need Jor early recognition of specific
logistic requirements for communications so that adequate programming is ensured to fulfill
these requirements along with those of many otner users. To accomplish this, it is necessary
to identify all the customers who require service and the types of service that are needed.
Ideally, logistic requirements for communications should be specified at the doctrinal level. At
the least, these requirements should be identificd by the time contirg2ncy plans are prepared.
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_The Joint Logistics Review Board has been unable to find any evidence that the Vietnam experi-
ence has led to identification and validation of overall specific logistical requirements for com-
munications services nor has it been reflected in overall doctrine or planning.

b. Recommendations

(1) The Joint Chiefs of Staff instructions for contingency planning give spe-
cific reference to the identification of legistic requirements for communications and the means J
of gaining access to the Automatic Digital Network system (CM-1).

(2) The Services include the identificatioh, quantification, and justification
of specific logistic requirements for communications as part of their basic doctrinal reviews and
studies, e.g., the Army--80 series of studies (CM-2).

3. READINESS FOR CONTINGENCIES

a. Lessons Learned

(1) Current pians for providing communications support for logistics units, in
accordance with Service doctrine, call for the support to be furnished by common-user systems.
Both the Defense Communications System and the tactical communications systems provide this
common-user support. Communications experiences in Vietnam provide evidence of short-
cominsgs in this support.

(2) Ton ensure entry :nto the Defense Communications System by deployed forcas,
the planner must consider both the Defense Communications System and the tactical communi-
cations sysiem that serve the theater. Rapid and reliable transmission is ensured once entry is
made into the appropriate major common-user sybsystem of the Defense Communications System
either AUTODIN or Automatic Voice Network (AUTOVON).

(3) Communications are considered adequate in these areas of the world in which
the fixed-plant portions of the Defense Communications System exist. However, not all signifi-
cant areas of the world are within reliable communications range of a station. The Defense
Communications System serves most of the important areas of the world with four exceptions:
the Indian Subcontinent, the Middle East, Africa south of the Sahara, and South America. Ex-
tension of this system into these areas would currently require the sime type of equipments
used in Vietnam, notably high-frequency single-sideband radio and satellite circuits. Both
of these systems have limited capabilities and are generally unsatisfactory for high-speed
digital data transmission. A number of actions are required to provide and/or ensure logistic
units with the necessary high-speed access to AUTODIN. These actions are covered by specific
recommendations.

(4) The tactical system in the theater-of-operations presents a different problem.
Tactical equipment is designed for rapid emplacement and its use does not provide the quality
and capacity needed for high-speed data transmission over an extended period of time. Further-
more, tactical data terminals and data switching equipment are not available in required num-
bers, and tactical switching systems are not automated.

(5)  The development and acquisition of different types of communications equip-
ment, with essentially the same function and capability (including those cases in which there has
been marginal improvement in performince), are creating significant operating problems in the
field. This problem is further compounded by development efforts that have resulted in a variety
of equipment types that are not compatible with one another and, in some instances, are not
compatible with the Defense Communications System even though interfice requirements exist.
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b. Recommendations

(1)  The Secretary of Defense direct necessary actions to achieve a capability for
the rapid extension of Automatic Digital Network (AUTODIN) to remote theaters-of-operations.
These actions should include:

(@)  Tasking the Director, Defense Communications Agency, to perform sys-
tems engineering effor: towarc providing solutions to the satellite communications transit time
effect with a target of establishing high- speed (up to 200 cards per minute)data links via satellites,

(by  The AN/TSC-54 mobile satellite terminals be modified to provide at
least a 12-charnel capucity.

{c) Pending the modification of the AN/TSC-54s, the Joint Chiefs of Staff
designate two of the »xisting AN/MSC-46 transportable satellite terminals for support of con-
tingency operations.

(d) The three existiag Defense Communications System contingency packages
be augmented to include the communicaticns equipment necessary toprovide a high-speed data (200
cards per minute) terminal for AUTODIN access, making maximum use of available commercial
equipment to provide an immediate capability (CM-5).

(2) The military departments take that action necessary to achieve a high-
capacity tactical data transmission capability that is fully compatible with AUTODIN. This
should include initiation of the systems engineering effort required to provide message switching
and transmission over low-quality tactical communications systems. As a part of this effort,
the Navy should continue its engineering development of a reliable high-frequency fleet logistic
digital data transmis:iion system capable of interfacing with high-speed automated systems
ashore (CM-6).

4. FIXED AND MOBILE/TRANSPORTABLE COMMUNICATIONS

a. Lessons Learned

(1) The initial deployment of communications units in a contingency is made with
equipment that can be rapidly placed in operation. However, the resulting system is limited in
both capacity and quality. Furthermore, it has liniited durability and requires a great deal of
maintenance after relatively short periods of operations. After it is no longer required, the
recovery of fixed-plant equipment is difficult and limited.

(2) In Vietnam, it was necessary to replace the tactical equipment initially employed
in Defense Communications System circuitry with fixed-plant installations. Although this solved
the major problems, there was a period of more than 2 years before communications were satis-
factory.

(3) These lessons learned have emphasized the need for a communications system
that is better than tactical and more responsive than fixed-plant and can be recovered when no
longer required. This need has led to:

(a) A Department of Defense policy calling for the use of transport-
able configurations to meet new overseas requirements. Exceptions must be specifically
justified and approved.

(b) Confirmation of previous efforts to provide heavy transportables for
Defense Communications Systen: extension and/or restoration. Efforts are currently at the
Technical Development Plan stage.

(4) Communications systems other than the Defense Com:nunications System re-
quire the same high-capacity, high-quality capabilities. Such capabilities could be provided
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by molile/transportable equipment. The military departments can oricnt their pre-engineered
fixed-plant facilities programs to provide for heavy transportables.

c. Recommendations

(1)  Heavy transportable modular communications equipment for Defense Commu-
nications System restoration or extension be acquired at the earliest practicable date (CM-10;.

(2)  The military departments orient their pre-engineered fixed-plant facilities
programs to include heavy transportable communications equipment incorporating the modular
concepts recommended for Defense Communications System restoration and extension (CM-11).

5. AUTOMATED SYSTEMS AND COMMUNICATIONS

a. Lessons Learned

(1) The increasing numbers of automatic data processing systems in the logistics
field have had major impacts on both quality and quantity requirements for communications.
These systems have data transmission guality requirements far exceeding those usec in tactical
communications. Furthermore, the extension f these systems fuither forward in theaters-of-
operations has created demands for communications heyond existing capabilities.

(2) In Vietnam, 3 years of upgrading the communications system were required
before a satisfactory level of quality to handle the demand of digital traffic was achieved. The
Navy, which relies primarily on high-frequency radio links for long distance communications
with fleet units, has not yet developed a satisfactory digital data transmission system to take full
advantage of automatic data processing efficiencies and economies.

(3)  Although AUTODIN provides satisfa:tory service for the automatic data proc-
essing user, seriocus problems are encous:tered once lL.¢ is removed from easy access to it.
Major problems in this respect are:

(a) Shortcomings in the commonly available transmission means (i.e., high-
frequency radio, tropospheric scatter and microwave radio, and cable systems both submarine
and land line). Satellites, with their attendant ground terminals, have excellent potential but are
not now satisfactory.

(b) Switching facilities must currently be fixed plant as there is no tactical
capability.

{c) Most terminal facilities at subscriber locations currently require fixed-
plant installations. However, some van-mounted equipment has been fielded and is currently
awaiting operational test.

(4) A high degree of cooperation, coordination, and liaison between automatic
data processing and communications is essential to ensure that compatibility and commonality
problems of the systems and equipments are solved in the planning stage. This is necessary to
avoid activation and operational delays and to eliminate the use of expensive interface equip-
ment.

(5) As major users of communications systems witk particularly stringent re-

quirements, automatic data processing planners must consider communications requirements
when measuring cost effectiveness and in planning for implementation.
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b. Recommendation

(1) In the development of concepts and planning for automatic data processing
equipment to support logistics, the Services give full ard specific consideration to the require-
ments placed on communications, available capabilities, vulnerability, and costs and to trade-
offs between the requirenients for data and for communications (CM-12).
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APPENDIX A
BACKGROUND TO 1 JANUARY 1965

1. PURPOSE. The purpose of this appendix is to provide a historical background of the status
of communications in support of logistics in Vietnam and major sujporting areas up to 1 January
1965.

2. GENFRAL. The involvement of the U.S. Military Forces in Vietnam date- from 23 December
1950 when the United States signed a pentalateral agreement with France, Vietnani, Cambodia,

and Laos. This agreement provided indirect U.S. military aid to those nations and established a
U.S. Military Assistance Advisory Group (MAAG) in Saigon. During the early 1950s Viet Minh
forces established control over the north, which was then severed from the south near the 17th
parallel on 26 December 1953. On 7 May 1954, Dien Bien Phu fell to the enemy and shortly there-
alter French forces left Vietnam. Subsequently, as pressure throughout SE Asia increased, the
{nited States steadily expanded its advisory efforts in support of the armed fcrces of South Vietnam.
In February 1962, the growing MAAG Vietnam organization became the Military Assistance Com-
mand, Vietnam (MACV), under the command of General Paul B. Harkins, ! and by 31 December
1964, the number of U.S. troops of all the Services in RVN had increased to about 23, 000. 2

3. COMMUNICATIONS LINKS TO VIETNAM. Modern electric communicatior.s facilities were
virtually apsent in South Vietnam until large U.S. military developments, together with civilian
aid programs, began in the early 1960s. Previously, there existed some comn:ercial radio ser-
vice in-and out-of-country and minor French telephone (Postes Telegraphs et Telephones - PTT)
service within and between a few of the larger towns. Those facilities that existed were extremely
limited both in quality and quantity. The intercity and overseas facilities were operated largely
on a scheduled but part-time basis by means of high~frequency (HF) radio. 3 To provide com-
munications it was thus necessary to establish the basic systems almost from scratch.

a. Initial Communications. Early in 1951, 4 radio station in the U.S. Army Command
and Administrative Net (ACAN) was put into operation in Saigon to service the MAAG. This
station provided a single-channel, high-frequency (HF) teletype link to Clark Air Base in the
Philippines. During the following period, additional radio facilities, large single sideband units
(SSB), were installed in Saigon, increasing the number of voice and teletype channels eastward
to Okinawa and the Philippines, and westward to Banghok. By the end of 1364. direct DCS HF
channels existed from Vietnam to San Miguel, the Philippines. to Bang Pla, Thailand, and to
Fort Buckner, Okinawa, as shown in Figure A-1. 4 In addition to the Defense Communication
System (DCS). there were unique service HF systems also exterding circuits out of RVN. For
example, by the end of 1964, the Marines had one HF SSB voice circuit to Marine Corps Air

lUnited States Army, Pacific (USARPAC), History of the U.S. Army Buildup and Operations in the Re-
public of Victaam (RVXN) 1 January 1961 to 31 January 1963 (U), 18 ‘November FJGS‘,_pp. 28300 47
(TOP SECRET). o -
2USARPAC, History of U.S. Army Operations in Southeast Asia, 1 January 1964 to 31 December 1964 (1),
30 April 1965, p. 25 (TOP SECRET). "
3G. R. Thompsen, U.S. Army Signal Communications Support in Southeast Asia 1950-1967 (1), Draft,
22 May 1969 (CONFIDENTIAL), Introduction; CINCPAC, Command History 1964 (Annex A USMACY) (1),
p. 173.
4Thompson. G. R., U.S. Army Signal Communications Support in Southeast Asia 1950-1967 (1), Draft,
22 May 1969, p. 1-13 (CONFIDENTIAL): USARPAC. History of the U.S. Army Buildup and Operations
in the Republic of Vietnam (RVN) 1 February to 31 December 1363 (1), 11 March 1964, p. 222 (TOP
SECRRET).
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COMMUNICATIONS

Facility, Futema, Okinawa, and the 1¢* Jarine Aircraf® Wing (MAW), Japan; and one HF
Radio Teletype (RATT) circuit ¢ waval Communicativns Station. the Philippines. The voice
circuit to Futema provided the primary logistics ~iid administrative link to the Marine Winz
support organization.

b. WET WASH Cable. A submarine cable to the Philippines was completed on 31
December 1964 to provide better communications to the east. Tnis system, called WET WASH,
consisted of a coaxial submarine cable with a 60-voice channel capacity from Nha Trang. RVN,
to San Miguel, the Philippines. At the Philippine end. it could be connected to the TRANSPAC
cable for circuits to Guam Midway, Hawaii. and the CONUS. At Nha Trang it was connected
to a 60-channel AN/MRC-85 10-kw tropospheric scatter radio (tropo) link to Phu Lam. 5 (See
Figure A-1.)

c. Extersions to Okinawa. The completion of the WET WASH cable system did not pro-
vide an alternate rute to the HF link to Okinawa. A second tropo link had been projected to pro-
vide relief for the Fhu Lam - Fort Buckner. Okinawa, HF system. It would iink the Philippines
to Taiwan where another tropo link would carry circuits to Okinawa. However, the Philippine
terminal was being relocated during the winter, 1964-1965; therefore. relief for the HF link
was not available.

d. Bangkok Links. Efforts were made in 1963 and 1964 to provide a better communica-
tions link from Saigon to Bangkok, Thailand, by means of a direct tropo link. Because of
technical considerations, this link was not operaticnal at the end of 1964, and the terminals were
being relocated inside Vietnam and Thailand icr better propagation. 7 Therefore, tropo circuits
from Saigon to Bangkok could only be obtained by using the BACK PORCH system (see paragraph
4a below) going to Nha Trang, Pleiku, and then t¢ Ubon.

e. Satellite. Limited service was established by the SYNCOM satellite system during
August 1964. This system provided 24 hour per day emergency operational communications
capability between Saigon and California, using a Mark IV (I) terminal at Saigon. This emer-
gency system used SYNCOM II and SYNCOM I, as it becaine available in late 1964,8 and
provided one voice and one teletype circuit. 9

f. Common-User Facilities. By the end of 1964, communications services for out-of-
country comman-user traffic were provided by the Phu Lam Facility, located on the outskirts
of Saigon. This contained the Joint Overseas $witchboard (JOSS) that provided common-user
voice entry into Vietnam and a m2jor torn-tape relay that had been established on 7 January
1904. 10 Although a manual data relay network existed in the Pacific area in 1964, Phu Lam
operated as a terminal and not as a relay. 11 (See Figure A-2.)

4. COMMUNICATION LINKS INSIDE VIETNAM. Communications inside Vietnam were almost
nonexistent at the beginning of the U.S. effort. To provide an initi::, capability to U.S. elements

5Defense Communications Agency, Aanual Report of the Director for the Perfod 1 July 1964 - 30 June
1965 (U), 12 August 1965, p. V. 13 (SECRET).

6Defense Communications Agency. 1964 Commanders' Conference Report (U), undated, p. 42
(CONFIDENTIAL). . N T

TDefense Communications Agency, Annual Report of the Director for the Period 1 July 1964 - 30 June
1965 (U), 12 August 1965, p. 14 (SECRET). Defense Communications Agency, 1964 Commanders’
Conference Report (1), undated, p. 42 (CORFIDENTIAL).

!Defense Communicatiuns Agency, Annual Report of the Director for the Period 1 July 1964 - 30 June
1965 (U), 12 August 1965, pp. 24-25 (SECRET). T

9pefense Comununications Agency, 1964 Commanders® Conference Report (L), undated, p. 39
(CONFIDENTIAL). T

10G_g. Thompson, U.S. Army Signal Communications Support In Southeast Axia 1950-1967 (1), Draft,
22 May 1969, p. 35 (CONFIDENTIAL).

1 pefense Communications Agency, 1964 Commanders® Conference Report (1), undated, p. 39
(CONFIDENTIAL). ' ' )
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COMMUNICATIONS

working with local military forces, skeletal HF radio nets were set up to maintain contact with
the military advisor detachments. These nets included both radio-teletype, using AN/GRC-26s,
and voice, using commercial equipment. 12 Because of the extremely limited communications
facilities in Vietnam, two different requirements were present for long-haul multichannel
military systems. The first was for a basic "backbone' system; the ~econd was for mobile
extensions.

a. Backbone Links. To provide a basic backbone that would provide high-quality
telephcne service and many circuits for both military and civil government users, the Secretary
of Defense in 1962 authorized installation of a multimillion dollar tropo radio system known as
BACK PORCH. This system was built by the Air Force at a cost of $14 million using 72-channel,
10-kw AN/MRC-85 equipment capable of transmitting and receiving over single hops up to 200
miles. This system was completed in October of 1962.13 (See Figure A-3.)

b. Tactical Extensions. To provide mobile extensions to the BACK PORCH system,
the Army deployed 14 AN/TRC-90 tactical troposcatter (tropo) radio sets to Vietnam in 1962,
These provided 24 voice channel links. (See Figure A-4.) In addition to tactical tropo, tactical
VHF and microwave were also used to connect military circuits to the BACK PORCH systen. 14

c. Commercial Systems. In addition to the above, a commercial microwave system,
known as SOUTHERN TOILL, extending into the delta region, was completed during 1964. This
system, built with Agency for International Development AIDQ funds, connected Saigon to My Tho,
Vinh Long, Can Tho, Soc Trang, Long Xuyen and Rach Gia.l (See Flgure A-5.)

5. FLEET COMMUNICATIONS. In the Vietnam theater-of-operations, the U.S. Navy opera-
ted the customary fleet broadcast, ship-to-ship and ship-to-shore communications, for units

of the Seventh Fleet. Traffic destined for fleet units was passed by means of the fleet broad-
rast that all ships were required to copy. This broadcast was keyed by Naval Communications
Stations that covered designated ocean areas. Naval ships at sea passed their outgoing traffic
to the nearest Naval Communications Station (NAVCOMMSTA), which was responsible for re-
laying it via the Naval Communications System, DCS circuitry, or other means available. As
of 1 January 1965, NAVCOMMSTA Philippines, Guam, and Japan were principally involved in
communications for the Seventh Fleet.

6. EVALUATION OF COMMUNICATIONS STATUS 1 JANUARY 1965. The primitive environ-
ment and austere conditions under which communications were installed prior to 1965 created
substantial communications problems.

a. Out-of-Country

(1) Major Reliance on Submarine Cable. The major communications capability
to the Philippines (and from there via the TRANSPAC submar.ne cable to Guam, Japan, Hawaii,
and the CONUS) was provided by the WET WASH cable system. Completion of the WET WASH
cable on 31 December 1964 and its connection to the TRANSPAC cable had proviied major
relief for poor out-of-country communications, thereby resulting in a reduction in the traffic

G R. Thompson, U.S. Army Signal Communications Support in Southeast Asia 1950-1957 (U), Draft,

2¢ May 1969, pp. 3, 14 (CONFIDENTIAL); CINCPAC, Command Hxstory 1965 (\nne\ A USMACV) (U),

132 May 1966, p. 378 (TOP SECRET).
G.R. Thompson, U.S. Army Signal Communications fupport in Southeast Asia 1950-1967 (U), Draft,
22 May 1969, pp. 10-11 (CONFIDENTIAL); Defense Communications Age ney, " Memozrandum for the
Director, Telecommunications Policy (Installations and Logistics), subject: Fact Sheet for DCA IWCS
Briefing, 8 May 1968, 7 May 1968, Chart 1.

14USARPAC, History of the U.S. Army Buildup and Operations in the ](thlu.o_{_\iot_g_\m_(R\ \) I January
1961 to 31 January 1963 (U), 18 November 1963, p. 162 (TOP SECRET); G. R. Thompson, U.S. . S. Army
Signal Communications Support in Southeast Asia 1950-1967 (1), Draft, 22 ‘I:t_v 1969, pp. 10-11, 11, 13
(CONFIDENTIAL).

15cINCPAC, Command History 1965 (Annex A USMACY) (1), 2 Siay 1966, p. 37% (TOP SECRET),

A-T

e
il




COMMUNICATIONS

UBON

NOTES!:
1. INSTALLED OCTOBER 1962
2. EACH LINK USED AN/MRC—85
HEAVY TROPO EQUIPMENT AND )
PROVIDED 72 VOICE CHANNELS

NHA TRANG

i 4
\_ SAIGON"
\ N

FIGURE A—3, BACK PORCH SYSTEM — | JANUARY 1965

Sources: USARPAC. History of the U.S. Army Buildup and Operations in the Republic of Vietnam (RVN),
1 January 1961 to 31 January 1963 (U), 18 November 1968, pp. 161-162. (TOP SECRET’).

CINCPAC. Command llistory 1965 (Annex A USMACV) (U), 22 May 1966, p. 377 (TOP SECRLT).
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QUANG NGAI

PLEIKU

NOTE: ALL LINKS WERE
24 VOICE C'1{ANNEL
AN/TRC—90

AL kit i i

FIGURE A—4. TACTICAL TROPO NETWORKS — DECEMBER 1964

Sources: USARPAC, History of the U.S. Army Buildup and Operations in the Republic of Vietnam (RVYN),
1 January 1961 to 31 January 1963 (U), 18 November 1968, pp. 161-162 (TOP SECRET).

G. R. Thompson, U. S. Army Signal Coramunications Support in Southcast Asia 1950-1967 (U),
Draft, 22 May 1969, pp. 10, 11, and 13 (CONFIDENTIAL).
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FIGURE A-5. SOUTHERN TOLL “COMMERCIAL COMMUNICATIONS SYSTEM —
I | JANUARY 1965

Source: CINCPAC, Command History 1965 (Annex A USMACV) (!;. 2 May 1966, p. 378 (TOP SECRET).
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backlog in the Pacific area from 1158 hours (December 1964) to 20 hours (February 1965). 16
These cables were reliable and provided high quality circuits, but were subject to being cut.
If either cable was cut, the only paths to the east were by satellite and HF.

(2)  Satellite Limitations. The satellite system could provide emergency opera-
ticnal communications, but its ability to replace the WET WASH cable was extremely limited;
the WET WASH cable could provide 60 voice channels on a full-time basis, whereas, the
satellite system could provide only one voice and one teletype channcl, and these only on a part-
time basis. The SYNCOM satellite program was being supported at the Saigon end with an
experimental model terminal. An emergency capability from Saigon to California had heen pro-
vided on 24 August 1964 using SYNCOM II and which was further supported using SYNCOM III
on 14 September 1964; however, the major use of the satellite circuits was for engineering and
operational test purposes. 17 In additior.. significant technical problems were associated with its
operational use and, owing to an inherent time delay for parity checks, maximum data speed on
satellite circuits was limited to 50 cards per minute.

(8) HF Deficiencies. The HF systems providing out-of-country-circuits were
substandard, owing primarily to the lack of clear frequencies in this area of the world. 19 This
was reflected in the quality of service provided to users of communications prior to 1 January
19¢5.

(@) Voice. Until 31 December 1964, the overseas voice service to Vietnam
was provided through three HF voice channels to the Philippines and a similar system to Okinawa.
This service was basically unsatisfactory. ''Placing an overseas call, " the Phu Lam station
history recounts, "required about 10% patience and 90% luck.'" The station logs for the year
1963 describes conditions from day to day on the overseas voice circuits. The entries read
consistently "out' or "out to fair,' "poor to fair,'" and "out all day." On one occasion, cover-
ing a 3-day period in July 1963, the station log records that only nine radio-telephone calls
wex;e completed with the Okinawa station, and 47 calls with the station in the Philippines (Clark
AB

(b) Teletype. Overseas teletvpe traffic to Vietnam reflected the substandard
HF circuits in message backlog figures. As noted above, these backlogs began to clear when the
WET WASH cable was placed in service.

(c) Substandard Communications to Okinawa. Communications to Okinawa,
a major logistical base, were substandard. The circuits provided by HF were not replaced by
the WET WASH cable due to the problems encourtered in extending circuits from the Philippines
to Okinawa. (See paragraph 3c above.)

b. In-Country and Local. The in-country long-lines problems and the local problems
each comoounded the other.

i
; E 18pefense Communications Agency, Annual Report of the Director for the Period 1 July 1964 - 30 June
l 1965 (U) 12 August 1965, pp. V, 12, 14 (SECRET).
Ibid . 24-27,

8Def¢.nsc Communicntlons Agency, 1964 Commanders' Conference Report (U), undated, pp. 39, 41-42,
i 50, 330-331 (CONFIDENTIAL).
19 lbid p. 40; CINCPAC, Command History 1964 (Annex A USMACY) (U), undated, p. 351 (TOP SECRET);
USAIIP\C History of t thc u.s. :\rmy Buildup and Operations in the Republic of Vietnam (RVN)
! February to 31 l)ecu'nber 1963 (U), 11 March 1964, pp. £99-331 (TOP SECRET).
20G. 1. Thompson, U.S. Army Signal Communications Support in Southeast Asia 1950-1967 (U), Draft,
22 May 1969, p. 24 (CONFII)ENTI:\L).

T
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(1)  Basic RV." Long-Lines Inadequacies. The basic long-lines system in RVN,

BACK PORCH, although providing the major communications links in RVN, had substantial
problems:

(a) The sites had been chosen for security reasons and not for propagation
characteristics. As a result, the links did not meet DCS standards.

(b)  The technical control facilities were inadequate to provide supervision
over the circuits.2l As a result, troubleshooting procedures could not be adequately implemented
and circuit restoration actions were severely hindered.

(c) There was a shortage of channels from Saigon to Nha Trang, thus restrict-
ing access to the north, 22

(d) There was a significant degree of vulnerability to enemy action at Nha
Trang, where the links to Saigon, Qui Nhon, Da Nang, and Pleiku all came together.

(2) Mixture of Communication Equipments. The mixture of tactical and fixed-plant
communication equipment caused technical difficulties. These difficulties included substantial
incompatibility problems (e.g., differences in levels and ringing frequencies, ) that caused
additional degradation as circuits were extended from one link to another.

(a) The tactical equipment, built to be rapidly emplaced and to provide basic
voice communications, was not designed to provide the low noise levels required by the DCS. 23

(b) The fixed-plant links, although capable of providing high-quality channeis,
could not change circuit configurations rapidly enough to meet a tactical user's requireinents
without incurring degradation. 24

(3) Overloaded Communication Facilities. Overloaded communications facilities
resulted in degraded service to users.

2lmid, , pp. 15-16.

22 CINCPAC, Command History 1964 (Annex A USMACV) (U), undated, p. 178 (TOP SECRET); G. R.
Thompson, U.S. Army Signal Communications Support in Southeast Asia 1950-1967 (U), Draft, 22 May
1269, p. 19 (CONFIDENTIAL).
Consider, fcr example, the problems created by differences in grounding requirements. An AN/TRC-24
system is normally grounded by driving a 6-foot rod into the earth. This will provide, typically, a 50-ohm
resistance path to the earth, which is sufficient for the tactical user. However, a long series of such
connections established through one circuit extending over a number of such iinks will result in an extremely
noisy circuit. If such a circuit is coupled into the long-haul network from a switchboard, the noise built
up by that circuit can spill over into adjacent channels and cause their degradation. The typical fixed-plant
ground path avoids this problem by providing a resistance path to ground of less than 5 chms. However,
it may take 2 or 3 weeks of detailed engineering effort to design and install such a giound. By that tine,
the tactical equipment has been moved at least once. Similar problems exist in the use of "idleline termina-
tions" for tactical switchboard lines, high levels used in tactical system for ringing signals, and type of
technical control fucilities used. A fixed-plant quality system requires an amount of emplacement time that
is at direct variance with the tactical user’s requirement for immediate communications; therefore, the
majority of items required to provide a fixed-plant quality system are not a part of a tactical system.

24These links, employing a variety of soldered connections for conditioned circuits, require time ios ilie
circuits to be engineered and tested. This averages 4 days for the majority of circuits. If this test period

is accelerated or bypassed, there is substantial circuit degradation and ada:tional problems acise at a
later time,
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(@) The facilities of the DCS station at Clark AB, the gateway to SE Asia,
were outdated and saturated. Project SPEED QUEEN had been initiated to provide relief but
the tape relay portion would not be completed until 25 February 1966, 25, 26

(b) The capacity to handle overloads at the major tape relay in RVN, Phu
Lam, did not exist. For example, during the August 1964 crisis in the Tonkin Gulf, Phu Lam
handled a monthly total of 3,265 flash messages, an average of over 105 flash messages daily,
with a peak of 258 flash messages in 1 dag. As the Chief, DCA-PAC, reported: ''Lower pre-
cedence messages didn't have a chance. "27

(4) Inadequate Telephone Service. Th: military telephone system inside Vietnam
was a hodgepodge of duplicating trunks, poor circuitry, and overlapping responsibilities. 28 An
effective long-distance voice-switching service did not exist.

(5) Lack of Planning. Although all of the above problems had been previously

identified, the planning required to solve these problems had not been initiated prior to June
1964.

(@) The DCA mid-range plan of 1962, as approved by the Secretary of
Defense, assigned responsibility for the DCS in Vietnam to the U.S. Army.29 This assign-
ment had been further supplemented in 1963 by an Army - Air Force agreement by which the
Army was to provide long-haul common-user service, whereas the Air Force provided local
service at five specified locations in Vietnam. However, the assumption had been made that
the Vietcong would be eliminated in South Vietnamy by December 1965. As a result, the
communications planning efforts were oriented towards turning the existing communications
over to the RVN. The June 1963 COMMUSMACV Comprehensive Plan for Telecommunications
called for phasing out the U.S. 39%h Signal Battalion. This plan, wmodified by CINCPAC, was
approved by the Joint Chiefs of Staff. Up to June 1964, when events indicated the questionable
validity of the above acsumption, all planning efforts had been directed towards phasing out the
U.S. communications effort in Vietnam as quickly as possible. The majority of the tactical
communications equipment was to be turned over immediately to the RVN armed forces, and

operation of the BACK PORCH system was to be assumed by the RVN as quickly as their capa-
bility could be developed. 30

25pefense Communications Agency - Southeast Asia Regior General Information Booklet (U), 1 July 1966, as
amended by two changes, dated 1 February 1967 and 3 April 1967, p. 3 - 1 (CONFIDENTIAL}: Defense
Communications Agency, 1964 Commanders' Conference Report (U), undated, p. 42 (CONFIDENTIA.L).
26project SPEED QUEEN was initiated to modernize and expand the DCS facilities in the Philippines and
to improve communications to SE Asia. SPEED QUEEN was part of the Philippines Consolidation Im-
provement Program and provided solid state equipment to modernize the technical control facilities,
transmitters, receivers, antennas, and intersite facilities. The first program was initiated on 3 April
1964, and the project was completed on 3 December 1967. Total program cost was $7, 486, 000. (Data
supplied by AFCS, 17 June 1969.)
27pefense Communications Agency, 1964 Commanders' Conference Report (U), undated, p. 40
(CONFIDENTIAL).
28US:\RP:\C, History of U.S. Army Operations in Southeast Asia, 1 January 1964 to 31 December 1964 (U),
30 April 1965, p. 162 (TOP SECRET).
29De¢fense Communications Agency, Memorandum, subject: DCA Mid-Range Plan Defense Communications
System 1962, 18 January 1963 (SECRET).
0CINCPAC Command History 1964 (Annex A USMACV; {U), undated, p. 351 (TOP SECRET); USARPAC,
History of U.S. Army Operations in Southeast Asia, 1 January 1564 to 31 December 1964 (U'), 30 April
1965, pp. 158-161, 163 (TOP SECRET); USARPAC, History of the U.S. Army Buildup and Oy Operations in
the Republic of Vletnam (RVN) 1 February to 31 December r 1963 (U), 11 March 1964, pp. 24-35, 220

{TOP SECRET); CINC PAC, Command History 1965 (Annex A USMACV) (U), 13 May 1966, p. 104 (TOP
SECRET).
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(b) By lJanuary 1965, MACV had identified to CINCPAC two major
communications areas in which serious deficiencies existed. These were the in-country tele-
phone network and the long-line circuits in-country. Specific requirements of logistical elements
for communications were not uniquely ideuntified. The identification of requirements by MACV
to CINCPAC was on an overall basis without any substantial separation of needs as to function,
e.yg., logistical, administrative, and operational.

c. Fleet Communications. Significant problems existed on 1 January 1965 that resulted
in recurring backlogs of message traffic to fleet units. These included saturated DCS channels
between WESTPAC, NAVCOMMSTAs. and lack of adequate broadcast transmission capacity. The
majority of ships were without multichannel broadcast facilities, and on-line ship-shore and ship-
ship equipment. Modern radio single sideband equipment with frequency synthesized transmitters
and receivers had not been installed in Service Force ships. 31 1In addition, there was a lack of
suitable equipment, both afloat and ashore, for the transmission of digital data via HF radio
systems. 32

7. SUMMARY. Although a basic communications capability existed in SE Asia, its overall
effectiveness was significantly limited. Planning actions to resolve the communications problem
areas had been initiated in 1964, when it became apparent that the U.S. effort in RVN would not
close out in the near future.

31eNO OP-441P Memorandum Ser 003725P094, 26 May 1969,
320p-942 Memorandum, 8 April 1969, subject: Study of ADP impact on Naval Communications.
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APPENDIX B
BUILDUP OF OUT-OF-COUNTRY LINKS

1. PURPOSE. The purpose of this appendix is to provide the background of the buildup of the
out-of-country communication links.

2. GENERAL. By December 1964, the capability of the communications to Vietnam to sup-
port even the existing troop and logistic structures was strained. The major out-of-country
circuit congestion was relieved during the period January-February 1965 as the WET WASH
cable was fully put into service. With the exception of the circuits to Okinawa, a major off-
shore logistical base, the out-of-country HF trunks in Vietnam were used primarily to furnish
a backup capability. 1 These existing HF links did not provide the quantity of circuits or the
quality of service required. Therefore, the two primary problems of RVN out-of-country lo-
gistic communications were to establish sufficient aliernate routing capacity to sustain the loss
of a major link and to provide a reliable high-quality path to Okinawa.

3. HIGH-FREQUENCY RADIO. On 12 April 1966, the Deputy Secretary of Defense approved
a program to provide three additional HF backup trunks to the existing links between Nha Trang
and Clark, San Miguel, and Guam, using transportable contingency equipment, AN/TSC-18 and
AN/TSC-19. Two of the trunks, Nha Trang to the Philippines, were in operation on an interim
basis in 1ate November 1966. However, usefulness of these trunks was limited due to lack of
adequate real estate, which caused inadequate separation of transmitter and receiver antennas
with resultant mutual interference. Upgrading actions for these trunks, as well as activation of
the Guam trunk, was delayed pending completion of an antenna field in the vicinity of Cam Ranh
Bay. By July 1967, the HF trunks in SE Asia were as shown in Figure B-1. 2

4. SATELLITE. By August 1967, the alternate routing capabilities of satellites had exceeded
those of HF radio described above. Three different satellite programs were used to provide
out-of-country communications:

a. SYNCOM. The SYNCOM program, tr?’nsferred to DOD from the National Aero-
nautics and Space Administration on 1 April 1965, © completed its experimental test program
in March 1966, 4 and the SYNCOM Satellite Communication System became operational on 1 July
1966. This included deployment of an AN/MSC-44 terminal station to Saigon to replace the
MARK 1V (I). 5 Beginning 1 July 1967 the SYNCOM System was gradually phased down. 6 As of

1Defense Communicetions Agency - Southeast Asia Mainland Region, Commanders' Report, 1 July 1966 -
1 July 1967 (U), undated, Section II-7 (CONFIDENTIAL).

2pefense Communications Agency, Annual Report of the Director for the Period 1 July 1966 to 30 June 1967
(U), undated, p. 99 (SECRET); Defense Communications Agency -Southeast Asia Mainland Region,
Commanders' Report, 1 July 1966 - 1 July 18967 (U), undated, Section M-8 (CONFIDENTIAL).

3Defense Communications Agency, Annual Report of the Director for the Perfod 1 July 1964 - 30 June 1965
(U), 12 August 1965, p. 25 (SECRET).

4Defense Communications Agency, Annual Report of the Director for the Period 1 July 1965 - 30 June 1966
(U), 15 August 1966, p. 77 (SECRET).

Spefzuse Communications Agency, Annuazl Report of the Director for the Period 1 July 1966 - 30 June 1967
(U), undated, p. 57 (SECRET).

6Defense Communications Agency, Annual Report of the Director for the Period 1 July 1967 - 30 June 1968
(ﬂ: 14 August 1968, p. 58 (SECRET).
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COMMUNICATIONS

December 1967, this system no longer provided communications into Vietnam. T During this
period of time, SYNCOM had provided one voice and one teletype channel to the east.

b. IDCSP. The Initial Defense Communications Satellite Program (IDCSP) plan to
place two AN/MSC-46 terminals in Vietnam was approved by the Secretary of Defense on
16 April 1966. This was a diversion of a research and development program effort into an
operational theater. 8 In July 1967, the Pacific portion of the IDCSP, including terminals at
Nha Trang and Saigon, became operational. Both terminals in Vietnam initially provided a
basic five-voice channel capability, 9 but by June 1968, these terminals had been modified to
provide an 11 tactica! voice channel capacity.

c. COMSAT. On 16 May 1967, six voice channels were provided from Hawaii over

the Communications Satellite Corporation (COMSAT) satellite to a newly activated earth terminal
in Thailand. From there, the circuits went to Saigon via the 439L cable interconnect, whicl. was

completed between Thailand and Vietnam in May 1967. 1 (The details of the 439L cable project
are discussed in Appendix C.)

5. BANGKOK-SAIGON TROPO LINK. A tropo link from Saigon to Bangkok had been planned,
as early as 1962, as part of the buildup of out-of-country systems. 12 1, Jate 1965, the system
was cu! to traffic due to operational requirements for additional channels; however, extensive
upgrading was necessary during early 1966. At the end of the upgirading. the system operated
satisfactorily for voice but was, at times, marginal for teletype. 3 The system, as it then
existed, consisted of a 60-channel microwave link from Phu Lam to Vung Tau, and a 10-kw
tropo link, Vung Tau to Green Hill in Thailand. Due to noise considerations, the tropo portion
of the system provided only 24 channels. 14 This system could not be used to provide that part
of the path from Saigon to Thailand, which used the COMSAT satellite terminal station located
in Thailand, to extend circuits to Hawaii.

6. SUBMARINE CABLE BREAK, AUGUST 1967. The ability of the out-of-country links to
function in spite of damage to a major link was tested on 25 August 1967 when the undersea
cable from the Philippines to Guam was cut. This cut interrupted nine voice channels on which
teletype traffic was multiplexed, three data circuits, one facsimile, and 26 voice circuits. All
but seven voice circuits were restored in a shkort time using COMSAT, IDCSP, and SYNCOM
satellite circuits as well as the tropo linking the Philippines, Taiwan, Okinawa, and Japan.
T.ie remaining seven voice circuits were restored 2 days later using the Guam to Hong Kong

TRegional Communications Group, 1st Signal Brigade (STRATCOM) IWCS Orientation, Second Edition,
1 April 1968, p. XVI-1.
8Defense Communications Agency, Annual Report of the Director for the Period 1 July 1965 - 30 June
1966 (U) 15 August 1966, pp. 82-88 (S .CRET).
9Defense Communications Agency, Annual Report of the Director for the Period 1 July 1966 - 30 June
1967 (U), undated, pp. 5, 101, 102 (SECRET); Defense Communications Agency - Southeust Asia Main-
land Region, Commanders' Report, 1 July 1966 - 1 July 1967 (U), undated, Sec. 1I-5 (CONFIDENTIAL).
1st Signal Brigade, Letter, Subject: Operational Report for Quarterly Period Ending 31 July 1967 (U),
14 August 1967, p. 9 (CONFIDENTIAL).
10pefense Communications Agency, Annual Report of the Director for the Period 1 Jul 1967 - 30 Jun 1968
(U), 14 August 1968 pp. 117, 118 (SECRET).
11Defense Commuaications Agency, Annual Report of the Director for the Period 1 July 1966 -
30 June 1967 (Ul, undated, pp. 103, 104 (SECRET).
12G.R. Thompson, U. S. Army Signal Communications Support in Southeast Asia 1950 - 1967 (U),
Draft, 22 May 1969, p. 25 (CONFIDENTIAL).
13pefense Comnmunications Agency, Annual Report cf the Director for the Period 1 July 1465 - 30 June
1966 (U), 15 August 1966, pp. 4, 14 (SECRET).
onal Communications Group, 1st Signal Brigade (STRATCOM) IWCS Orientation, Second Edition,
1 April 1968, pp. 1-3.
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COMMUNICATIONS

cable, Hong Kong to Taiwan commercial tropo, and thence to the Philippines and Vietnam using
military facilities. 19 (The Taiwan-to- Philippine tropo link had been conditionally accepted on
30 April 196616 and was used successfully to carry 26 channel AN/FGC-T6 voice frequency tele-
type group systems when the Philippine-Guam cable was cut.) Thus, although certain problems
existed (e. g., attempts to restore data circuits via satellite could be done only at greatly re-
duced data rates), the ability of the out-of-country systems to provide alternate routing under
adverse conditions had been established.

1. COMMUNICATIONS TO OKINAWA. Throughout the period 1 January 1965 through June 1967,
the HF link from Phu Lam to Okinawa was employed to handle the heavy traffic required for the
major logistic bases located at Okinawa. This link was basically unsatisfactory for handling
data due to technical reasons. For example, in October 1966, use of the HF circuits for trans-
mitting this traffic resulted in about 50 percent of the requisitions requiring correction. Cir-
cuits over other communications links (i. e., via the WET WASH cable to the Philippines and"
from there to Okinawa by tropo) were not available to replace the HF link circuits due to other
essential traffic requirements. 17 Primary relianc> was placed on courier runs to Okinawa

to deliver cards. A high-quality path for electrical transmission of data traffic to Okinawa was
not established until June 1967. At that time the circuit was taken off of the HF link and re-

routed to f;é) from Phu Lam to Hawaii to Japan via submarine cable and from Japan to Okinawa
by tropo.

8. SUMMARY. The two major problems of logistic communications to out-of-country points
were attacked on multiple fronts.

a. Alternate routing was established by use of coitingency HF equipment, and diversion
cf research and development satellite programs into operational use. By July 1967 sufficient
alternate routing capacity had been established to sustain the impact of loss of a major link.

b. A high-quality path was provided to Okinawa using submarine cable in July 1967.

15Presentation by Chief DCA - Pacific, to the DCA Commanders' Conference, 5 Octcber 1967, pp. 1-7
(CONFIDENTIAL);.

16pefense Communications Agency, Annual Report of the Director for the Period 1 July 1965 - 30 June
1966 (L), 15 August 1966, p. 108 (SECRET).

17Department of the Army, Memorandum for the Secretary of Defense, subject: Review of Army Logistica
System in Support of Vietnam (U), 7 October 1966 (SECRET).

18United States Marine Corps Headquarters, Fleet Marine Force Pacific, Letter, subject: Joint Logistics

Review Board Requirement, 21 June 1969, pp. 9, 11; 1st Signal Brigade, Letter, subject: Operational
Report for Quarterly Perind Ending 31 July 1967 (U), 14 August 1967, p. 20 (CONFIDENTIAL).
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APPENDIX C
BUILDUP OF RVN LONG LINES

1. PURPOSE. The purpose of this appendix is to provide the background of the buildup of the
long lines capability in Vietnam.

2. INITIAL PLANNING ACTIONS. In view of the limited capability of the basic backbone
system (see Appendix A) in October 1964, Commander in Chief Pacific (CINCPAC) validated to
the Joint Chiefs of Staff the requirements for what became known as Phase I of the Integrated
Wideband Communication System (IWCS). These requirements were not intended to support a
large troop buildup, but only to provide the communications for up to 40,000 U.S. troops in-
country, primarily advisors and helicopter units. The objectives of Phase I were to upgrade
the existing BACK PORCH AN/MRC-85 links, to provide adequate technical control facilities at
the terminal sites, to replace the inadequate tactical equipment in the Saigon area with fixed-
plant high reliability high-capacity links, to provide an alternate rouie northward to the middle
of the country and to provide additional communications channels from Saigon to the north and
from the Da Nang area to Phu Bai. 1

3. USE OF CONTINGENCY ASSETS. With the deployment of substantial quantities of troops,
the lack of in-country long-haul circuitry became critical. Planning had been initiated to pro-
vide fixed-plant high-quality iwu:ks; however, these would not solve the immediate problem in a
timely manner. To provide immecdiate expansion of the existing BACK PORCH f{acilities, avail-
able Air Force heavy tropo equipment was deployed during 1965 as follows. 2

Link Equipment Link Channel Capacity
Pleiku - Da Nang AN/MRC-85 72
Vung Tau - Cam Ranh Bay = AN/MRC-98 60
Ubon - Da Nang AN/MRC-98 24

To supplement these heavy tropo systems, six additional Army AN/TRC-90 tropo terminals and
teams were deployed in March 1965. These were used to bring the Saigon-Pleiku link, previ-
ously established at 24 channels, to 48 voice channels, and to provide an extension of the lon
lines system from Da Nang to Chu Lai.3»4 To these deployment were added microwave (AN
TRC-29) and additional VHF (AN/TRC-24) links. The results of these efforts are shown in Fig-
ures C-1 and C-2.9 Further extensive deployment of tactical radio equipment, tropo, microwave,

Ipefense Communications Agency, Memorandum for the Director, Telecommunications Policy (Installations
and Logistics), subject: Fact Sheet for DCA IWCS Briefing, 8 May 1968, 7 May 1968, p. 1.

2CINCPAC, Command History 1965 (Annex A USMACV) (U), 2 May 1966 pp. 386-387 (TOP SECRET).

Smbid, p. 386; United States Army Strategic Communications Command, History of the U.S. Army Strategic
Communications Command, FY 1965 (U), undated, p. 42 (CONFIDENTIAL); Commander in Chief, United
States Army, Pacific Message to Defense Agency, Cite GB SO 5239, 13 March 1965, subject: BACK
PORCH Upgrading and Restoral (U) (CONFIDENTIAL).

4The rapidity with which these assets were deployed is shown by the fact that the AN/TRC-90s were re-
quested by CINCUSARPAC on 13 March 1965 and were shipped by air complete with trained operating
teams from Travis AFB on 24 March 1965.

SCINCPAC, Command History 1965 (Annex A USMACV) (U), 2 May 1966 p. 400 (TOP SECRET).
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Source: CINCPAC, Command History 1965 (Annex A USMACV) (U) 2 May 1966, p. 386 (TOP SECRET).
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and VHF was made during 1966 and 1967. By December 1967, these provided Defense Communi-
catiuns System (DCS) communications links in RVN as follows. 6

Tropo Microwave VHF

22 17 67

As a further effort, additional deployments were made to provide area communications. By
mid-1967, these included over 130 multichannel tactical radio links. 1

4, ADDITIONAL IWCS ACTIONS. As further troop buildup plans became known, additional
fixed-plant communication requirements were developed into what became Phase II and Phase
III of the Integrated Wideband Communication System (IWCS). Phase II was designed to support
a troop strength of 200,000. Phase III was designed to support a troop strength of 400, 000.
The sequence of actions involved in Phases I, II, and III, of the IWCS is shown in Table C-1.
The amount of time (in months) required to accomplish various actions, as shown in Table C-1,
is as follows.

Phase I Phase II Phage Il

From Initiation of Requiremenis to DOD 12 3 11
Funding Approval

From Award/Amendment of Contract to 15 13 13
First Link Operational

From First Link Operational to Completion 13 11 13
of Work

The increase in channel capacity by implementation of these phases is shown in Figures C-3,
C-4, and C-5.8 The scope of the IWCS effort, as of 1 May 1969, was as follows:®

Gengrapiiv - 59 sites, 570,000 circuit miles
Buildings - 109, with 282,000 sq. ft. floor space
Power - 44 plants, 24, 240 KW

Material - $70, 000,000 16, 500 tons
5. 439L COASTAL CABLE PROJECT. A second major long-haul system was built, in addi-

tion to the IWCS, to provide circuits along the coast of Vietnam and to Thailand via submarine
coastal cable; this system was called the 439L project. In April 1965, COMUSMACYV had

6USARPAC, Communications Evaluation in Southeast Asia (COMSEA) (U), 17 June 1969, p. -41 (CONFI-
DENTIAL.

Thbid. , p. C-93.

8Defense Communications Agency, Memorandum for the Director, Telecomnmunications (Policy Installations
and Logistics), subject: Fact Sheet for DCA IWCS Briefing, 8 May 1968, 7 May 1968; Defense Communi-
cations Agency (DCA-313), Memorandum for General Besson, subject: Communications Problem Areas

sU). 13 June 1969, (CONFIDENTIAL).
Page Communications, Inc., Subject: TWCS, 1 May 1969.
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Item No.

10

11

12

13

TABLE C-1

TIME-PHASED SEQUENCE OF IWCS ACTIONS

Phase I Action Phase II

COMUSMACYV forwarded
need for additional com-
munications with IOC
date of Dec. 65

CINCPAC forwarded to
JC8, validating require-
ments and IOC

DCA prepared and for-
warded system plan to
Jcs

DOD approved concept
and requested Army
prepare TPO

Army forwarded TPO
to DOD with ICt> date
of Mar. 66

DOD approved TPO

Army awarded letter
contract

COMUSMACYV forwarded
need for additional com-
munications with IOC
date of Oct. 66

CINCPAC forwarded to
JCS, validating require-
ments and I0C

Army submitted addendum
to TPO to DOD with IOC
date of Oct. 66

DOD approved amend-
ment to TPO

Army amonded
existing contract

Phase I

COMUSMACYV Jorveurded
for need for additional
communications with
I0C Dec. 65

Date

Aug. 64

Oct. 64

Dec. 64

Apr. 65

Jun. 65

Dec. 65

Dec. 65

Dec. 65

Jan. 66

Feb. 66

b e e M 0 AR -a . sl




Item No.

TABLE C-1

TIME-PHASED SEQUENCE OF IWCS ACTIONS (Continued)

Phase I

14

15

16

17

18

19

20

21

22

23

24

25

26

a7

Army definitized contract
for Phases I and IT

First link operational

Phase 11

Army definitized contract
for Phases [ and II

First link operational

C-8

Phase IIT

CINCPAC forwarded to
JCS, validating re-
quirements and IOC

Army forwarded adden-
dum to TPO to DOD
with IOC date of Apr.
67

DOD approved amend-
ment to TOP

Army amended con-
tract

Army (USACSA) iden-
tified funding deficit

Worldng group of alcon
met Wash, to review
contractor tech. pro-
posal

DCA published recom-
mended changes of

working group and
obtained concurrences
of alcon hq.

Army forwarded to ASD
(I&L) request for ad-
ditional $5¢.5 million

ASD (I&L) returned
Army request for ad-
ditional information

Army resubmitted re-
quest for $50.5 mil.

DOD approved additional
$50. 0 million (Army
programming)

First link operational

Date

Mar. 66

Mar. 66

May 66

Aug. 66

Nov. 66

Feb. 67

Apr. -
May 67

Aug. 67

Sep. 67

Oct. 67

Nov. 67

Dec. 67
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COMMUNICATIONS

TABLE C-1

TIME-PHASED SEQUENCE OF IWCS ACTIONS (Continued)

Item No. Phase I Phase IT Phase ITI Date

28 Last link operational Army definitized Phase Jan. 68
IIT contract

29 Last link operational Feb, 68

30 Last link operational Jan. 69

Sources: Defense Communications Agency, Memorandum for the Director, Telecommunications Policy
(Installations and Logistics), subject: Fact Sheet for DCA IWCS Briefing, 8§ May 1968, dated
7 May 1968.

Defense Communications Agency (DCA-313), Memorandum for General Besson, subject: Com-
munications Problem Areas (U), 11 June 1959 (CONFIDENTIAL).

recommended that the feasibility of a coastal submarine cable be explored. (This had been pre-
viously considered with r-ference to a proposed joint military - civilian system, NORTHERN
TOLL.) In November 196%, the Director, Defense Communications Agency (DCA) visited RVN where
he found that the long lincs systems were still inadequate to hindle current message traffic.

He concluded that a coastal cable from Vung Tau to Da Nang was necessary. 0 On 3 November
1965, Commander United States Military Assistance COMUSMACYV, in a message to CINCPAC,
Command, Vietnam recominended that the cable project be considered in conjunction withthe
actionsto expand and uprade the IWCS. On 24 November 1965, CINCPAC validated the require-
tothe Joint Chiefs of Staff as a military project. 11 The sequence of actions involvedin the 439L
project is shown in Table C-2, and the increase in channel capacity is shown in Figure C-6.

The scope of the 439L coastal cable project was as follows. 13
Geography - 1,600 miles cf cable, Da Nang, RVN, to Sattahip, Thailand
Contract Cost - $28, 000, 000
Material - $5, 000,000 direct purchase plus $11, 000, 000 in subcontract

6. MAJOR PROBLEM AREAS. A number of significant problems were faced during the
course of the IWCS buildup. These problems are considered particularly important because

1001NCPAC, Command History 1965 (Annex A USMACYV) (U), 2 May 1966, pp. 385, 387-8 (TOP SECRET).

llCINCI-‘AC. Cornmand History 1966 (Annex A USMACV) (U), 27 April 1967, with Change 1, 20 July 1967
p. 311 (TOP SECRET); CINCPAC, Command History 1965 (Annex A USMACYV) (U), 2 May 1966, p. 520
(TOP SECRE"Y).

lzDefense Communications Agency, Annual Report of the Director for the Period 1 July 1965-30 June
1966 (U), 15 August 1966, p. 28 (SECRET); Defense Communications Agzncey, Annual Report of the
Director for the Period 1 July 1966 - 30 June 1967, undated, p. 99 (SECRET).

13page Communications Inc. , subject: IWCS, 1 May 1969.
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FIGURE C—6. SOUTHEAST ASIA COASTAL COMMUNICATIONS SYSTEM

Source: Figure supplied by AFCS.
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TABLE C-2

TIME-PHASED SEQUENCE OF 439L CABLE ACTIONS

Item Action Date
1 CINCPAC validated requirement to JCS Nov. 65
2 DOD approves Air Force TPO for coastal cable Feb. 66
3 AF awards contract Mar. 66
4 DOD approves Air Force TPO to add cable from Vietham to Thailand  May 66
5 First link operational Feb. 67
6 Last link operational May 67

Sources: CINCPAC, Command History 1965 (Annex A USMACV) (U), 2 May 1966, pp. 385,
387-8 (TOP SECRFT).
CINCPAC, Command History 1966 (Annex A USMACYV) (U), 27 April 1967, with
Change 1 dated 20 July 1967, p. 311 (TOP SECRET).
CINCPAC, Command History 1965 (U), Velume II 13 May 1966, p. 500 (TOP
SECRET).
Defense Communications Agency, Annual Report of the Director for the Period
1 July 1965-30 June 1966 (U), 15 August 1966, 1. 29 (SECRET)
Defense Communications Agency, Annual Report of the Director for the Period
1 July 1966-30 June 1967 (U), undated, p. 99 (SECRET).

they are the tvpe that can be expected to occur in a similar situation, where logistical and com-
munications systems are being established concurrently. These problems were:14

a. Delay of Phase I Due to Increased Requirements. Requirements were still being
engineered on the operational date December 1965, that MACV had requested for Phase I.
CINCPAC had, in the meantime, validated and forwarded COMUSMACYV's requirements in sup-
port of the first large scale troop buildup. Owing to the impact of these additional requirements
on Phase I sites and because Phase I was still being engineered, a decision was made to re-
engineer those Phase I sites where Phase II increased or provided additional communications.
This delayed the construction of some Phase I sites.

b. Lack of Detailed Definition of System Requirements. Because of the graduated nature
of the troop buildup, the volume and type of traffic and the disposition of »:sers were not known
early enough in sufficient detail to enable proper engineering of the trunking system to support
adequately channel density. The logical steps in fixed-plant retwork engineering could not be
followed: traffic engineering, plant engineering, transmission engineering, and equipment
engineering.

c. Overall Shortage of Heavy Construction Equipment In-Country. Several construction
problems were encountered at the Vietnam sites due to the inability of Page Communications Inc.

Mpefense Communications Agency, Memorandum for the Director, Telecommunications Policy (Installa-
tions and Logistics), subject: Fact Sheet for DCA IWCS Briefing, 8 May 1968, dated 7 May 1968; Defense
Communications Agency (DCA-313), Memorandum for General Besson, subject: Communications Prob-

lem Areas (U), (CONFIDENTIAL).
1 Except where specifically indicated, these problems are extracted from the above listed DCA papers.
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engineers (the prime contractor) to obtain qualified subcontractors for site construction. Late

in 1965 by direct contact between Army, Navy Officer in Charge, Construction Vietnam, and
MACV (MACYV established construction griorities in Vietnam), it was agreed that the Army would
provide funds to the OICC who would task RMK/BRJ, providing the work was in an area in which
this contractor was already mobilized. Page Communications Inc. was permitted to procure
small cement mixing equipment and other minor construction equipment. The Army furnished
cranes from CONUS and bulldozers from Japan.

d. Shortage of Materials. Page Communications Inc. subcontractors competed for com-
ponents such as relays, capacitors, terminal blocks, copper, rubber, and other government-
controlled items with second, third, and fourth tier vendors who were also supplying subcon-
tractors on other contracts. Additionally, there were other Government and defense procurement
that had priorities equal to or higher than the ICWS programs. Buyirg had saturated industry to
the point that delivery dates could not be accelerated by offering premiwn prices; business was
so good that many firms refused to accept a contract or subcontract with a penalty clause. In
many cases, subconiracts were awarded to firms that offered the best delivery dates and not
necessarily to the firm with the lowest price; however, the majority of suppliers failed to meet
promised delivery dates. The basic causes of their delinquency were the delayed delivery of
components or raw material and the shortage of skilled labor.

7. IMPACT. The overall impact of the preceding facts was that, although the initial require-
ments were projecied in August 1964, the first circuits provided by the programming-budgeting-
contracting cycle were placed in service in December 1966, by which time U.S. strength exceeded
350,000 personnel. The immediate systems placed in service were those provided by deployment
of heavy tropo and other tactical mobile/transportable communications equipment. In October
1967, fé)prox'unately 70 percent of the DCS circuits in Vietnam were provided by tactical equip-
ment.

16pefense Communications Agency (DCA-313), Memorandum for General Besson, subject: Communications
Problem Areas (U), 13 June 1969, p. 1 (CONFIDENTIAL).
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APPENDIX D
SUILDUP OF VOICE SWITCHING NETWORKS IN RVN

1. PURPOSE. The purpose of this appendix is to provide the background of the buildup of
the voice-switching networks in Vietnam (RVN).

2. PREVIOUS PLANNING ACTIONS. As noted in Appendix A, although the basic telephone
networks in Vietnam were not satisfactory prior to June 1964, plans had not been initiated to
correct the situation because the major effort had been devoted to decreasing the U. S. military
commitment in Vietnam. In June 1964, MACYV proposed to the Commander in Chief, Pacific
(CINCPAC), that an overall traffic study be made to provide the basis for definitive planning

of an integrated telephone network in RVN. This included consideration of four-wire long dis-
tance switches at Da Nang, Pleiku, Nha Trang, and Tan Son Nhut. A revised plan of study pro-
viding additional data was submitted to Commander in Chief, Pacific, in October 1964. 1

3. EFFECT OF FORCE BUILDUP. As the numiuer of U.S. forces in RVN increased rapidly
in 1965, the telephone systems further deteriorated. 2 This deterioration directly affected the
logistics users because these common-user systems were the major means used for passing
logistical voice traffic. Thus, the logistical users, due to their normally low priority, suffered
disproportionately. Several factors affected the capability of these systems to perform their
tasks:

a. Uncontrolled Growth. The telephone system had grown from the basic tactical
method of communication within command channels. There was no overall management of the
voice-switching network. As a result, trunks often 3para.lleled each other from Army base to
Army base, and Air Force base to Air Force base.

b, Overloaded Manual Switchboards. Operators were too busy to monitor effectively
their circuits. Pick-up times of 3 to 5 minutes were common on the busy boards during peak
traffic hours. Thus, not only were subscribers forced to route their own calls, but after
completion of the call through the first operator, if the distant operator failed to answer, the
calling party could not flash the operator back but was disconnected to join the queue again.
This was not satisfactory to a generation used to the reliable dial phones of the Bell Syster.
who now demanded equivalent service. This led to the situation where, while one staff officer
was tying up the operator by demanding an explanation of slow service, several other staff
officers were cranking their generator handles furiously trying to get the attention of the same
operator so that they, too, could discuss his reasons for being asleep at his job. 5

c. Two-Wire Long-Distance Switchboards. Long-distance telephone service was not
satisfactory as path losses were often too great for either conversation or signaling. The drop

lUnited States Army, Pacific, History of US Army Operations in Southeast Asfa, 1 January 1964 to
31 December 1964 (U), 30 April 1965, pp. 164-165 (TOP SECRET).
2United States Army, Hiatory of the US Army Operations in Southeast Asia, 1 January 1965 to
31 December 1965 (U), 13 September 1966, p. 181 (TOP SECRET).
3Defense Communications Agency-Southeast Asia Mainland Region, Commanders' Report, 1 July 1966 -
1 July 1967 (U), undated, Sec. II, Tab H (CONFIDENTIAL).
4m:L; Joint Chiefs of Staff (JGM 585-69), Memorandum for the Chairman, Joint Logistics Review
Board, subject: Communications Problem Areas (U), 11 June 1968 (CONFIDENTIAL).
5Department of the Navy, HQS Afsrine Corps JLRB-FMF-bdd, Memorandum for the Coordinator
Task Force D, JLRB, subject: Communications-Electronics Information, 3 July 1969, p. 5.
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losses in the local telephone distribution systeni, which were unavoidable with the equipment
used, allowed satisfactory local telephone conversations; however, when combined with the use
of two-wire switching on long-distance trunks, these losses made calls routed through more
than three switchboards virtually impossible.

d. Low Restoration Priorities on Common-User Trunks. The majority of common-
user trunks in RVN were assigned low circuit restoration priorities (3 & 4). Because of this
low restoration priority, these circuits were either preempted when a higher priority circuit
required restoration, or the technical controllers became so involved in the maintenance of
high-priority circuits that the common-user trunks were not maintained. 1

e. Effects of Dedicated Circuils. Further detérioration of the common-user network
was caused by usel requirements for dedicated circuits to ensure mission accomplishment.
These requirements deleted trunks from the commeon-user pool. As of April 1968, approx-
imately 85 percent of the total communication channels in RVN were sole-user.

4, LOCAL SERVICE ACTIONS. The local telephone service problems, including provision
of dial central offices (DCOs), were handled by the component commander predominant in each
area.

a. Planning. Various separate programming actions were initiated for DCOs in 1964
and 1965. To ensure proper action at all locations where DCOs were required, a conference was
held in September 1965 by CINCPAC, during which all locations in SE Asia where DCOs were to
be provided were identified, and the agency responsible for installing and operating each of
these facilities was designated.

b. Iniplementation. There was a series of actions that provided relief at the local
level.

(1) Immediate efforts were made to replace the tactical switchboards, SB-86 and
SB-22s, with larger capacity manual boards.

(2) The Army had six transportable 600-line DCOs, AN/TTC-28s, installedin vans
and shipped to SE Asia. These were used to provide immediate temporary relief in various
locations by replacing manual switchboards, AN/MTC-1s, which in turn were used to replace
smaller manual switchboards, SB-86s and SB-22s, at other locations. The sequence of events
in obtaining this capability is shown in Table D-1. 10 This table shows that it was 17 months
from the time USARPAC initially requested these transportable DCOs to the time when these
DCOs were operational in RVN.

6Joint Chiefs of staff (JGM 585-69), Memorandum for the Chairman, Joint Logistics Review Board,
subject: Communications Problem Areas ‘U), 11 June 1969 (CONFIDENTIAL). The effect of two-wire
switches is documented in detail in the TM 11-486-1, -11 series.
T1st Signal Brigade, Letter, subject: Operitional Report of Headquarters 1st Signal Brigade
(USASTRATCOM) for Period Ending 30 April 1968 (U), 14 May 1968, p. 24 (CONFIDENTIAL).
Smid.: Joint Chiefs of Staff (JGM 585-69), Memorandum for the Chairman, Joint Logistics
Review Board, subject Communications Problem Areas (U), 11 June 1969, p. 6
(CONFIDENTIAL).
SUSARPAC, History of the U.S. Army Operations in Southeast Asia 1 January 1965 to 31 December 1965
(U), 13 September 1966, pp. 181-186 (TOP SECRET).
10USARPAC, Annual Historical Summary Part IT Southeast Asia 1 January to 31 December
1966 (U), 15 February 1968 pp. 502, 505 (TOP SECRET); USARPAC, History of the U. S. Army
Operations in Southeast Asia 1 January 1965 0 31 December 1965 (U), 13 September 1966,
pp. 181-186 (TOP SECRET). Defense Communications Agency-Southeast Asia Mainland Region
Commanders' Report, 1 July 1966 - 1 July 1967 (U), undated Highlights (CONFIDENTIAL).
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(3) Fixed-plant dial central offices were programmed and placed in service. The
majority of these were contract actions involving both the Army and the Air Force. The time-
phased sequence of events used to provide the local dial central offices in RVN by the Army by
contract is shown in Table D-1. 11 This table shows that:

(a) It took 8 months from the time USARPAC requested that Department of
the Army procure 15 fixed-plant DCOs until a contract was let.

(b) From the time the contract was let until the first fixed-plant DCO from
that contract was in operation, 9 months had elapsed. (In two cases, materials previously
scheduled to be installed elsewhere were diverted to Vietnam. These were a 1, 200-1ine office
to be installed in Qui Nhon and a 2, 400-line office to be installed at Cam Ranh Bay. The Cam
Ran!: Bay installation was cut over to service on 15 April 1967. Significant delays were ex-
perienced at this site because of a shortage of materials, severe transportation problems
and a lack of engineering support. The Qui Nhon installation was cut over to serv1ce during the

2nd Quarter, FY 1968 and was also subject to the problems detailed above. )

(4) Ten Air Force DCOs were installed using the organic capability of the Air

Force Ground Electronics Engineering Installation Agency. Material was procured from
commercial sources.

(5) By the end of 1967, 29 fixed-plant dial central offices with over 34,000 local
lines were in operation in RVN. 13 These, in turn, released other assets, both transportable
DCOs and manual switchboards, which were used to upgrade service at other points in RVN.

c. Example. An example of the continuous upgrading that occurred is as follows: 14

(1) Within a short time of their deployme«nt Marine units found that the 30-line
manual switchboard SB-86 (expandable to 60 lines), which was the largest switchboard in their
tactical inventory, was completely inadequate in terms of capacity and speed, and was incapable
of providing sustained service without excessive maintenance. As a result the Commanding
General (CG), III Marine Amphibious Force (MAF), initiated a requirement fcr multi-position
switchboards for use of major Marine Commands in November 1965.

(2) As aresuit of this initial request and further actions to upgrade the voice
switching system in IIl MAF, the Marine Corps tactical switching system underwent the follow-
ing improvements:

(a) January 1966. III MAF (Da Nang) activates its first AN/MTC-1, 200-
line, manual switchboard. At the same time the Air Force allocates 40 local lines off its dial
ceatral office in Da Nang for Marine use.

HySARPAC, Annual Historical Summary Part II Southeast Asia 1 January to 31 December 1966 (U),
15 February 1968, pp. 502, 504 (TOP SECRET). Interview by Major Binder, CO 23rd Military
History Detachment with Major Aaron E. Wilkins, CEFIA Inside Plant, 1st Signal Brigade, subject
Dial Central Office Program for Southeast Asia 11 August 1967, Cbart 2.

leSARPAC. History of the U.S. Army Operations in Southeast Asia 1 January 1965 to 31 December
1965 (U), 13 September 1966, pp. 183-187 (TOP SECRET). Interview by Major Binder, CO 23rd
Military History Detachment with Major Aaron E. Wilkins, CEEIA Iaside Plant, 1st Signal Brigade,
subject: Dial Central Office Program for Southeast Asia, 11 August 1967. 1st Signal Brigade,
Command Progress Report 4tk Qtr FY 68 (U), 6 August 1968, p. IV-3 (CONFIDENTIAL).

Y3CINCPAC, Command History Volume 11 1967 (U), 18 September 1968, p. 787, (TOP SECRET).

‘he following material was abstracted from Dep Mar Cor Rep, JLRB Memos of 17 June 69,
20 June 69, 30 June 69, and 8 Jul 1969, subject: Historical Review of the Communications
As It Supporied the Vietnam Buildup; and FMFPAC Itr 10B/bkh, 4000 of 21 Jun 69. subject:
Joint Logistics Review Board Requirement except where spectfically noted.
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(b)  June 1966. The 3d Marine Division (Da Nang) activates an AN/MTC-1.
The Force Logistic Command (FLC) remains on SB-86s.

(c) August 1966. The 1st Marine Division (Chu Lai) and the 1st Marine Air
Wing (Da Nang) activate AN;MTC-ls.

(d) October 1966. The 1st Marine Division displaces to Da Nang and tukes
over 3d Marine Division facilities including its switchboard. At the same time the 3d Marine
Division displaces to Phu Bai where it reverts to SB-86 employment.

(e) June 1967. The Army assumes responsibility for communications in
the Chu Lai Tactical Area of Responsibility (TAOR), and instails an AN/MTC-9, 600-line
manual switchboard. Marine units are served by this system. At the same time construction
is started by the Army on a dial central office to service this area.

(f) December 1967. The lst Marine Aircraft Wing installs an AN/TTC-17,
200-line, manual central office switchboard.

(g) January 1968. A 2,400-line fixed-plant dial central office at Phu Bai
has been cut over to service by the Army. The construction of the 2,400-line fixed-plant dial
central office at Chu Lai is completed by the Army and is turned over to the Navy for activation
and operation. 15

(h) March 1968. Force Logistic Command (FLC) activates the Muxine
Corps first transportable dial central office, AN/TTC-28.

(i) July 1968. The 3d Marine Division (Dong Ha) activates a transportable
dial central office set, AN}TTC-ZB.

(j) October 1968. Headquarters, IIl MAF, activates a transportable dial
central office set, AN/TTC-28.

(k) December 1968. The 1st Marine Divigion activates a transportable dial
central office set, AN/TTC-28.

(1)  February 1969. The 1st Marine Aircraft Wing becomes a subscriber
on the Air Force dial system in Da Nang.

5. LONG-DISTANCE SERVICE ACTIONS. A series of actions, both short- and long-range,
were taken to provide better long-distance service.

a. Initial Planning Acticng. At the September 1965 conference, which alsc dealt with
local DCO actions, CINCPAC tasked DCA-PAC, in coordination with other agencies to develop
a system Plan for Automatic Telephone Service in SE Asia. 16 This plan provided design cri-
teria to ensure compatibility of equipment, and also identified the requirement for 9 four-wire
long-distance automatic switchboards, the Tandem Switching Centers. 17

b. Long-Term Action. The time-phased sequence of actions to provide these is shown
in Table D-1. 18 This table shows that:

1518t Signal Brigade, Letter, subject: Operational Report for Quarterly Period Ending 31 January 1968 (U),
14 February 1968, p. 7 (CONFIDENTIAL).

16USARPAC, History of the U.S. Army Operations in Southeast Asia 1 January 1965 to 31 December 1865 (U),
13 Ser-umber 1966, p. 183 (TOP SECRET).

17mbid, . 5. 186.

18USARPAC, History of U.S. Army Operations in Southeast Asia, 1 January 1964 to 31 December 1964 (U),
30 April 1965, p. 164-165 (TOP SECRET). USARPAC, History of the U.S. Army Operations in Soutbeast
Asia } January 1965 to 31 December 1965 (U), 13 September 1966, pp. 181-186 (TOP SECRET). Defense
Communications Agency, Annual Report of the Director for the Pariod 1 July 1966 - 30 June 1837 (U),
undatad, p. 99 (SECRET).
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(1) From the time that MACV recognized the problem until DCA-PAC was re-
quested to develop an Automatic Telephone System Plan, 15 months had elapsed.

(2) From the time that DOD approved the Tanden: Switch Program until a contract
was let to provide the equipment, 14 months had elapsed.

(3) From the time that the contract was awarded until the first Tandem Switch
was cut over in RVN, 20 months had elapsed.

c. Further Planning Actions. As the force deployments increased in RVN, the long-
distance switching networks further deteriorated. In view of the urgent need for improved
long distance telephone service, DCA-PAC. at the request of CINCPAC, held a further confer-
ence with the Services in September 1966. The outcome of this conference was the Time-
Phased Tmiplementation Plan for Tel=phone Service in SE Asia. The objective of this interim
plan was to implement a common-tuser long distance telephone system in SE Asia, leading to
the automatic telephone service described above. Specific actions to be accomplished by this
plan were to relocate existing assets to long distance use and to iraplement more efficient op-
eration (i. e., plug supervision and operator direct dial circuits. )19 This interim common-
user long-distance telephone system was operational by July 1967 and provided manual long-

dista1218e switchboards at Da Nang, Qui Nhon, Fleiku, Nha Trang, Tan Son Nhut, and Can
Tho.

d.  Additional Implementing Actions. To overcome the difficulties of long distance
calling, a number of additional methods were tried. These included:2

(1) Dedicated circuits.
(2) Special switchboards netted together.

(3) A special "Blue Arrow" telephone procedure to give general officers special
service,

(4) A class "A" - class ""C" systera to restrict access to the long distance system.

6. MAJOR PROBLEM AREAS. A number of major problems were met during the course of
the DCO and Tandem Switch Programs. These were basically the same type of problems pre-
viously identified as affecting the long lines buildup and included:

a. Lack of Required Consiruction Priority. To house the dial telephone equipment,
buildings were required. These were nct built by the prime contractor but were furnished as
Government Furnished Equipment. Substantial priority conflicts were encountered in building
construction which delayed emplacement of the dial equipment. 2

b, Shortage of Qualified Personnel. This problem included both enlisted men and
officers. For example, Army personnel with MOS 36E, cable splicer, required for cable

mUSARPAC, Annual Historical Summary Part Il Southeast Asia 1 January to 31 December 1966 (U), 15
February 196, p. 508 (TOP SECRET). Defense Communications Agency-Suutheast Asia Mainland
Region Commanders' Report, 1 July 1966 - 1 July 1967 (U), undated, Section II-8 (CONFIDENTIAL).

2°USARPKE, Communications Evaluation in Southeast Asia (COMSEA) (U), 17 June 1969 (CONFIDENTIAL).

2lyan Harlingen, W. M. BG, Debriefing Report (U), 18 January 1969 pp. 15-17 (CONFIDENTIAL).

2218t Signal Brigade, Letter, subject: Operational Report for Quarterly Period Ending 31 October 1966
(U), undated, pp. 13-14 (CONFIDENTIAL). 1st Signal Brigade, Letter, subject: Operational Report
for Quarterly Period Ending 31 January 1967 (U), 14 "‘ebruary 1967, p. 13 (CONFIDENTIAL); 1st Sig-
nal Brigade, Fourth Quarturly FY 67 Command Progress Report (U) 28 July 1967, pp. 3-25
{CONFIDENTIAL). 1st Signal Brigade, Command Progress Report 4th Qtr FY 68 (U) 6 August 1968,

p. V=35 (CONFIDENTIAL).
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construction, were in continuous critical short supply through July 1968. 23 The lack of suf-
ficient government personnel to engineer outside plant support was also a delaying factor. 24

c. Inability of the Army Depot System in Vietnam to Identify and Issue Required
Material. The depots were unable to identify, locate, or relate the item to its intended usage
in many cases. 25 1 January 1967 major efforts were still being made to locate and identify,
by visual inspection, material in the Army depots. (This problem has been recognized, and
a concept has been developed to overcome these difficulties. )

d. Lack of Heavy Construction Equipment.  This included bulldozers, trench diggers,
and other equipment for outside plant construction.

7. IMPACT. The overall impact of the above was that although the problem areas had been
identified as early as June 1964, the first significant major improvement in local telephone
service was provided in January 1967. By December 1967 the majority of the local dial cen-

tral offices had been placed in operation. However, as of January 1969, the long-distance
service was still unsatisfactory. 29

231bid. , pp. MI-1, 8; 1st Signal Brigade, Company A, 40th Signal Battalion, A Signal Construction
Com;mny in Support of Operations in Vietram, June 1967, pp. 39-41.

24Interview by Major Binder, CO 23rd Military History Detachment with Major Aaron E. Wilkins, CEEIA
Inside Plant, 1st Signal Brigade, subject: Dial Central Office Program for Southeast Asia, 11 Augult
1967, pp. 8, 10, 11.

251 st Signal Brigade, Company A, 40th Signal Battalion, A Signal Construction Company in Support of
Operations in Vietnam, subject: June 19867, pp. 16-17.

2634t Signal Brigade, Letter, subject: Operational Report for Quarterly Period Ending 31 January 1967
(U), 14 February 1967 p. 14 (CONFIDENTIAL).

27This concept includcs:
a. Intensive management ior key C-E items.
b, "Stove Pipes' for repair of C-E items to key CONUS depots or direct to manufacturer.
c. Courier of containers of repair parts direct to specific addresses.
d. Critical assemblages to be sent to the theater in one supply peckage. (Briefing to the JLRB by

BG Rienzi, ACS C-E, USARV, Long Binh, Vietaam).

2814t Signal Brigade, Company A, 40th Signal Battalion, A Signal Construction Company in Support of

Operations in Vietnam, June 1967, p. 35-37.

2%van Harlingen, W. M., BG, Debriefing Roport (U), 18 January 1969, p. 18 (CONFIDENTIAL).
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APPENDIX E
BUILDUP OF MESSAGE SWITCHING NETWORKS IN RVN

1. PURPOSE. The purpose of this appendix is to provide the background of the buitdup of
the message-switching networks in RVN.

2. GENERAL. The AUTODIN Project had been previously established to fully automaute the
electrical transfer of information contained on 80-column Electric Accounting Machine (EAM)
cards as well as teletype mess:ges. 1 Panding acquisition of this fully automated capability, in
addition to the standard teletype torn-tape relay, a wmanual relay network for EAM cards, called
inter:m AUTODIN, had beea established throughout the Pacific. Both of these were eventually
merged in Vietnam into one network, which handled both cards and paper tape.

3. TELETYPE. Major expansion in the teletype message-switching network was immedi-
ately required owing to the troop buildup.

a. Major Relay Expansions. The major relays in RVN incrzased from one to three.
Each of these three, in turn, expanded in capacity.

(1) Initially, the only major relay in Vietnam was iocated at the Phu Lam facility.
Under the pressures of increased traffic, this relay grew from 30 to 52 lines before the end of
1965 and to 72 lines before the end of 1966. 2

(2) On 2 September 1965, Department of the Army (DA) directed the Strategic
Communications Command (STRATCOM) to establish an interim-tape relay facility at Nha Trang.
Transportable equipment (AN/TSC-48 and AN/TSC-50 vans) arrived at Nha Trang on 25 October
1965. On 3 November the facility was in operation using personnel on TDY from STRATCOM-
CONUS for the initial activation. These vans were replaced on 30 April 1966 by fixed-plant
equipment with a capacity of 22 lines, which was further expanded in December 1966 to 44 lines.
The AN/TSC-48/50, were then exchanged by STRATCOM, the old units being returned to the
United States to be rehabilitated. 3

1AUTODIN evolved from the requirements of the Air Force logisticians for data transmission. The initial
step by the Air Force was the development of the formatted teletype (FORTEL) system to expedite high
priority requisitions to the Air Force Logistics Command (AFLC) item managers or weapon system
managers. This system reduced transmission time from 3-4 days to 3-4 hours; however, because the
AFLC *upply Systems were automated, the teletype messages received at the depot had to be converted to
punch cards ifor entry intn the AFLC computer. It soon became apparent that the time gained in the trans-
mission cycle was being lost in the creation of punch cards. This situation indicated that some method be
developed to transmit punched cards. This was achieved hy establishing the AFLC LOGistic COVmunica-
tion (LOGCOM) network and the LOG!stic BALlistic (LOGBAL) network. "Those networks provided the
capability for major U.S. Air Force bases and missile squadrons to transmit consumption and reyvisition

data via punch cards to various AFLC inventory managers, using data trunsceivers. Again, this system

could not support the continuing demand for logistic support; therefore, the data transceivers neiworks

were replaced by AUTODIN. This development was assumed by DCA acting for DOD, and made available

to all DOD components ior all types of traffic. (Air Force Manual 106-16, Aytomated Communications,

1 June 1967, p. 23.)

G.R. Thompson, U. 8. Army Signal Communications Support in Southeast Asia 1950-1967 (U), draft,

23 May 1969, pp. 50-88 (CONFIDENTIAL).

3Mid. ; USA STRATCOM, History of the U. S. Army Strategic Communications Command FY 1966 (U),
undated, p. 18 (CONFIDENTIAL).
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(3) Formal planning started on 8 June 1966 for the engineering, installation, and
operation of a 48-line major relay at Da Nang with a target date of 1 October 1966 for an opera-
tional 24-line capability. 4 When the operational date for this new relay was deiayed and the in-
creased traffic load in the Da Nang area indicated the immediate upgrading of communications
facilities there, the AN/TSC-48/50 vans were denloyed to Da Nang to serve as an interim major
relay. This was activated on 18 December 1966 reaching a traffic load of 5000 messages per
day within 3 days.® On 26 February 1967, the Da Nang interim tape relay, AN/TSC-48/50, was
destroyed by fire as a result of an enemy rocket atiack of the Da Nang Air Base. Identical
AN/TSC-48/50 vans located at Fort Huachuca were flown to Da Nang, and the tape relay was
restored on 8 March 1967.6 On 30 April 1967, the Da Nang fixed-plant tape relay became op-
erational, recleasing the AN/TSC-48/50. This relay was subsequently expanded from its initial
24-line capacity to 35 lines by 31 July 1967.7

(4) The time-phased sequence of actions of the expansion of the teletype major
relays is shown in Table E-1, This shows for the teletype relays:

(a) Use of on-hand contingency equipment (AN/TSC-48/50) permitted rapid
establishment of an initial limited (18-line) capability.

(b) The limited capability of the contingency equipment was replaced by
larger-capacity fixed-plant statiors within 6 months of deployment.

(¢) The initial fixed-plant capability was then further expanded.

b. Tributaries. The tributaries expanded in a similar fashion. A typical example of
the experiences of the users is as follows:

(1) In keeping with past policy of equipping Marine combat forces with highly
mobile equipnient, and team or man-packed equipment, the communications units of ground and
air organizations were deployed in RVN with tactical teletypewriters, teletype reperforators,
and ancillary items that were considered adequate for a landing force whose mission ashore was
expected to be of limited duration. However, this equipment had never been tested in sustained
operations at near maximum capacity for days, weeks, and months. This equipment, for the
mos! part, was designed to operate at speeds of either 60 or 100 words per minute (WPM).
However, after a short period of trial and error, most units found that the 60 WPM rate was
more than the equipment could stand for continued aperation of even a few days, and 100 WPM
was impractical for even a few hours.

(2) As aresult of the above inaslequacies and as increasingly heavy traffic loads
crealed message backlogs for force, division, and wing levels, the following actions were
initiated to upgrade the teletype system.

(a) _June 1965. Air Transportable Communication Unit (ATCU) 100 A from
Commander In Chief, Pacific Fleet, with teletype, cryptographic, and control facilities was
deployed to Da Nang to support the combined II Mariie Amphibious Force (MAF) and 3d Marine

4USA Regional Communications Group, Letter, subject: Operational Report for Quarterly Period Ending 31
July 1966 (U), 16 August 1966, p. 3 (CONFIDENTIAL).

S1st Signal Brigade, letter, subject: Operational Report for Quarterly Period Ending 31 January 1967 (U),
14 February 1967, p. 7 (CONFIDENTIAL).

61st Signal Brigade, Letter, subject: Operational Report for Quarterly Period Ending 30 April 1967 (U), 14
May 1967, p. 12 (CONFIDENTIAL).

T1st Signal BRIGADE, Letter, subject: Operational Report for Quarterly Period Ending 31 July 1967 (U), 14
August 1967, p. 10 (CONFIDENTIAL).

8Except where specifically noted the following material was abstracted from Dep Mar Cor Rep, JLRB memos
of 17 June 60, 20 June 69, 30 June 69, and 8 July 69, subject: H‘storical Review of the Communications As
it Support the Vietnam Buildup, and FMFPAC Letter 10B/bkh, 4000 of 21 June 69, subject: Joint Logistics
Review Board Requirement.
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Item No.

(243

10

11

12

Phu Lam

Existing capability of
major tape relay is 30
lines

DCA completes plan
for expansion of digi-
tal data services in
RVN

Secretary of Defense
approves plan for
expanding digital
data service in RVN

Capability expanded to
52 lines

Capability expanded to
72 lines

e

TABLE E-1

Nha Trang

DCA completes plan
for expansion of
digital data serv-
ices in RVN

DA directs STRAT -
COM to set up an
interim major
tape relay at Nha
Trang

Interim facility in
operation using
AN/TSC-48/50

Secretary of Defense
approves plan for
expanding digital
data service in
RVN

Interim major tape
relay replaced by
fixed-plant with
22-line capacity

Capability expanded
to 44 lines

E-5
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TIME-PHASED SEQUENCE OF MAJOR M*SSAGE-SWITCHING NETWORK ACTIONS

Da Nang Date

1 Jan. 1965

11 Aug. 1965

2 Sep. 1965

3 Nov. 1965

Dec. 1965

1 Jan. 1966

30 Apr. 1966

Planning initiated for 8 Jun. 1966
48 line fixed-plant
relay with a 24-~line
capability to be op-
erational by 1 Oct.
1966

Interim facility opera- 18 Dec. 1966
tional using AN/TSC-
48/50
1 Jan. 1967

AN/TSC-48/50 de-
stroyed by enemy

26 Feb, 1967

Interim capability re- 8 Mar. 1967
established using
AN/TSC-48/50
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TABLE E-1

TIME-PEASED SEQUENCE OF MAJOR MESSAGE-SWITCHING NETWORK ACTIONS (Continued)

Item No. Phu Lam Nha Trang Da Nang

13 Fixed-plant relay be-
comes operational

14 Manual Data Relay
Center becomes
operational
15 Capscity expanded to
35 lines
16 Capacity expanded to
48 lines
17 AUTODIN Automatic
Switching Center
Operational
18 AUTODIN Automatic
Switching Center
Operational
19 Manual Data Relay

Center deactivated

20 Teletype changed to
a minor relay

Date

30 Apr. 1967

25 Jul. 1967

31 Jul. 1967

1 Jan, 1968

25 Mar. 1958

3 Jun. 1968

9 Jul. 1968

9 Dec. 1968

Sources: G.R. Thompson, U.S. Army Signal Communications Support in Southeast Asia 1950-1967 (U),

draft,| 22 May 1969, pp. 36, 50-58 (CONFIDENTIAL).

USASTRATCOM, History of the U.S. Army Strategic Communications Command FY 1966 (U),

Undated p. 18 (CONFIDENTIAL).

1st Signal Brigade, Letter, subject: Operational Report for Quarterly Period Ending 31 January

1967 (U), 14 February 1967, p. 7 (CONFIDENTIAL).

1st Signal Brigade, Letter, subject: Operational Report for Quarterly Period Ending 30 April 1967

(U), 14 May 1967, p. 12 (CONFIDENTIAL).

1st Signal Brigade, Letter, subject: Operational Report for Quarterly Period Ending 31 July 1967

(U), 14 August 1967, p. 10 (CONFIDENTIAL).

USA Regional Communications Group, Letter, subject: Operational Report for Quarterly Period

tnding 31 July 1966 (U), 16 August 1966, p. 3 (CONFIDENTIAL).

Defense Communications Agency, 1966 Commanders' Conference Report (U), September 1966, pp.

180-190 (CONFIDENTIAL).

Phu Lam Signal Battalion, Communications Operation Performance Summary (U), March 1968

(CONTIDENTIAL).

Phu Lam Signal Battalion, Communications Operation Performance Summary (U), July 1968

(CONFIDENTIAL).

Nha Trang Signal Battalion, Communications Operating Performance Summary (U), June 1968

(CONFIDENTIAL).

Nha Trang Signal Battalion, Communications Operating Performance Summary (U), December

1968 (CONFIDENTIAL).

Air Force Communications Service, Communications in Southeast Asia (U), 31 July 1969, pp.

11-3, -7 (SECRET).
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Division Communications Center. All incoming and outgoing traffic, including supply and other
logistic matters, was relayed through this center.

(b) December 1965. The Commanding General, Fleet Marine Force,
Pacific, requested a communications engineering survey team from the Naval Communication
System Headquarters to assist in planning communication center facilities for Marine commands
in Vietnam. This request was approved by the Commandant of the Marine Corps and Chief of
Naval Operations, and the survey team, with one Marine member, arrived in Da Nang on 29
January 1966 to develop plans for the construction and equipping of the required facilities. The
plans that were developed called for the installation of high-capacity fixed-plant teletype equip-
ment in a controlled environment as an interim solution to the immediate problem. The recom-
mended long-term solution was the development of transportable equivalents to the fixed-plant
equipment to apply to all Fleet Marine Forces.

(c) April 1966. As a result of the lessons learned by its predecessors and
the recommendations of the Communications Engineering Survey Team, when the 1st Marine
Division deployed in the Chu Lai Tactical Area of Responsibility (TAOR), its communications
center was nearly complete and was being equipped with fixed-plant equipment that had been
diverted from other projects by Naval Shore Electronic Engineering Activity Pacific which was
responsible for the construction and installation.

(d) April and May 1966. To provide for the exchange of information and to
coordinate supply action, Force Logistic Command (FLC) activated an internal teletype network
employing tactical equipment on channels provided over Marine Amphibious Force (MAF),
division, wing, and DCS circuits. Although the terminal and transmitting equipment were as
unreliable as ever, they served a useful purpose until replaced.

() June 1966. The III MAF, 1st Marine Air Wing (MAW) and 3d Marine
Division communications center had fixed-plant equipment installed and operational.

(f) August 1966. FLC was provided with fixed-plant equipment on a tempo-
rary basis from local resources pending construction and movement to new facilities at Red
Beach. (The move was made in October 1966.) However, III MAF still employed a command
communications system with all traffic being relayed through that communications center at a
cost of considerable effort and delay.

(8) December 1966. A torn major tape relay station was activated by the
Army at Da Nang empleying mobile van facilities. This permitted the major Marine commands
to become tributary stations in the CS and somewhat relieved the Il MAF communications
center.

(3) The improvements outlined above were not accomplished without major prob-
lems and growing pains. Much of the equipment was procured on a crash basis from the Navy
supply system, and some was diverted from other projects of lower priority. None of the re-
quirements had been planned. As a result the Marine Corps supply system was not geared to
meet the unparalleled demands. Field wire and terminal strips nailed to trees are poor sub-
stitutes for test stations, frames, and high quality transmission lines, but were used in the
early stages because multipair cable and associated hardware were not carried in their supply
system. Neither technicians nor operators were familiar with the new equipment. The training
of communications personnel to install pole lines, wire main frames, and splice cable had been
allowed to lag to the point where, even if the necessary material had been available, only a few
officers and staff NCOs were experienced and current in these skills. Marine Corps commu-
nications personnel were not familiar with operation of Technical Control facilities, yet efficient
operation of high capacity communications systems required this capability.

9'l‘eam Leader, Communications Engineering Survey Team, Letter to CGIIIMAF/NCC of 6 February 1966,
subject: Report of Communication Engineering Survey Team.
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(4) The tactical equipment worked well, as did the personnel, in the role for which
it had been designed. However, this role was much too restrictive to meet the demands of
Vietnam.

c. Major Problem Area - Communications Discipline. One of the most significant
problem areas encountered in message-switching was the abnormal amount of traffic using high
precedence indicators. FLASH traffic during this period was extremely high. On 21 August
1966, 606 FLASH messages were processed in the Phu Lam and Nha Trang major teletype
relays. On 26 August 1967, 719 were processed. 10,11 This overuse of high precedence
caused increased handling times at the relay station and led to the situation where a super-
precedence (RED ROCKET) was established by the Joint Chiefs of Staff to ensure that the really
high precedence actions received expedited handling. 12

4. DAT’

a.  In:tial Situation. The status of the INTERIM AUTODIN network up to 1 January 1965
has been prescnted in Appendix A. At that time Phu Lam was acting as a terminal in that net-
work, and not as a relay. On 25 March 1965 a Manual Data Relay Center (MDRC) was activated
at Phu Lam. 13 By August 1965, the existing data capability in RVN consisted of the Manual Data
Relay Center at Phu Lam with 10 Card Per Minute (CPM) tributaries at Da Nang, Tar Son Nhut,
Saigon, and Bien Hoa and with trunking capabilities of 100 CPM to Manual Data Relay Center
(MDRC), Clark, and 3 CPM to MDRC, Fort Buckner, as shown in Figure E-1. 14

b. Limitations. There were certain limitations in the existing network.

(1)  The only data relay in RVN was located at Ptiu Lam. No alternate capability
existed to handle tributaries if the relay was disabled. To ensure a continuous flow of data
traffic, the establishment of an alternate MDRC in RVN was required.

(2) MDRC, Phu Lam, had been established on an austere basis to provide limited
capability for urgently needed common-user digital data traffic and was totally incapable of
meeting the growing data requirements. Insufficient trunking and floor space imposed severe
restrictions on the number of tributary stations that could be serviced directly from MDRC, Phu
Lam. Mang' validated data users in RVN were thus restricted to nonelectrical and courier
services. 1

(3) The limited capabilities of the long-haul trunking network precluded establish-
ment of a high-speed alternate route communications path in the event of disruption of the WET
WASH submarine cable extending from the Philippines to RVN. It was clear the three to five
cards per minute capability from MDRC, Phu Lam, to MDRC, Buckner, provided by HF, could
pass only a very limited amount of high precedence traffic, and was not capable of acting as a
high-speed alternate route communications path. 16

mDefense Communications Agency, 1966 DCA Commanders' Conference Report (U), September 1966, p. 90
(CONFIDENTIAL); Presentation by the Chief, DCA-PAC, to DCA Commanders' Conference, 5 October
19617.

During this period, April - June 1967, over 31 percent {approximately 2.5 million messages) of the total
teletype traffic passing through the major tape relay stations in RVN carried the precedence of
"Immediate. " (1st Signal Brigade, Fourth Quarter-FY 67 Command Progress Report (U), 28 July 1967,
pp. 3-4, 3-6 (CONFIDENTIAL).

le. M. Van Harlingen, Debriefing Deport (U), 18 January 1969, p. 14 (CONFIDENTIAL).

13G.R. Thompson, U.S. Army Signal Communications Support in Southeast Asia 1950-1967 {U), draft,

22 May 1969, p. 26 (CONFIDENTIAL).
:;;\blr Force Communicationc Service, Communications in Southeast Asia (U), 31 July, p. II-6 (SECRET).
id.
16The buildup of the circuit capability is covered in Appendix B to this monograph.
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DA NANG AB 10CPM
(AIR FORCE) |

3 cpm  TRUNK TO
MANUAL DATA [messep T, BUCKNER,
RELAY CENTER, 0 CPM OKINAWA
Y LS —-1———)TRUNK TC
CLARK AFB,
PHILIPPINES

BIEN HOA AB| 10CPM
(AIR FORCE)

TAN SON 10 CPM

NHUT AB
(AIR FORCE)
27TH DPU | 19 cPM
SAIGON
(ARMY)
HSAS
COURIER | (NAVY)
o NAVAL
COURIER | ADVISORY
GROUP

FIGURE E—I. INTERIM AUTODIN RVN — AUGUST 1965

Source: Air Force Communications Service, Communications in Southeast Asia (U), 31 July 1969, Figure
II-2 (SECRET).
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c. Requirements. Requirements for data services in SE Asia followed, to a large ex-
tent, the growth of the supply activities in that area; and, as the logistic system began to take
shape, plans were developed to provide data communications.

(1) The DCA System Plan for Extension and Upgrade of Interim AUTODIN Pacific
in SE Asia, approved by the Secretary of Defense in December 1965, provided the basic guidance
for the system that was implemented by the military departments from the end of 1965 until mid-
1968, from the extension and buildup of the Manual Data Relay Centers (MDRC) until the activa-
tion of the present Pacific AUTODIN system. This plan provided the following major actions in
RVN for data relays. 17

(a) Upgrade of MDRC Phu Lam to provide additional service. MDRC, Phu
Lam, would serve eight tributaries.

(b) Establishment of MDRC, Nha Trang, on an interim basis to serve the
digital data tributaries north of Saigun. In addition, this would provide re-route capability in
case of an operational failure at Phu Lam. MDRC, Nha Trang, would serve 17 tributaries.

(c) Establishment of two AUTODIN Automatic Switching Centers (ASC), one
at Nha Trang and one at Phu Lam.

(2) The tributary configuration required to support the escalation of data needs in
RVN was contained in DCA Implementation Plan Extension and Upgrade of Interim DCS AUTODIN,
Pacific and SE Asia (publication date estimated as March 1966). This was based on a survey of
RVN requirements, comgleted in September 1965, which compared capabilities against require-

ments (see Table E-2). 18 Each Service was responsible for providing its own terminal equip-
ment.

d. Implementing Actions. The previous establishment of the manual digital data com-
munications capability in SE Asia had been accomplished by using low-speed commercial data
transceivers, IBM 066, 067, and 068 equipment capable of 3 to 10 card per minute operation.
The escalation of the conflict in 1965 increased the demands for both a higher volume of digital
data traffic and improved speed of service for perishable data information.

(1) It was recognized that 066/068 equipment was incapable of meeting the in-
creased requirements and both IBM 1013 equipment and UNIVAC 1004 equipment were brought
into RVN for use with INTERIM AUTODIN. The IBM 1013 equipment provided a speed of 100
cards per minute, and the UNIVAC 1004 provided a speed of 200 cards per minute. These ter-
minals were incompatible with the AUTODIN svstem, and as AUTODIN was implemented, the
IBM equipment, the 066/068 and 1013s, were phased out. Owing to engineering problems the
production schedule for the GFE AUTODIN terminals fell behind the installation of the AUTODIN

Automatic Switching Centers. 19 To provide terminal service for AUTODIN, modified UNIVAC
1004s and IBM 360/20 computers were used.

(2) The growth of the RVN data network can been seen {rom Figures E-1 through
E-5, which show the implementation of both interim AUTODIN and AUTODIN through August
1968. The time-phased sequence of actions in this development is shown in Table E-1.

"Alr Force Communications Service, Communications in Southeast Asia (U), 31 July 1869, pp. 1i-4, 5

SECRET).
i)efense C)ommunlcatlons Agency 1966 Commanders' Conference Report (U), September 1966, p. 180-1
(CONFIDENTIAL).

18A{r Force communications Service, Communications in Southeast Asia (U), 81 July 1968, Figure II-1
(SECRET).

19pefense Communications Agency 1966 Commander's Conference Report (U), September 1966, p. 190-151
(CONFIDENTIAL).,
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TABLE E-2

COMMUNICATIONS

REQUIREMENTS FOR DATA SERVICE, VIETNAM AS OF 20 SEPTEMBER 1965
(CARDS PER MONTH)

SR R - R DO

9.
lo.
11.
12,
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
28.
27.

Tributary Station

Bien Hoa (Air Force)

Da Nang (Air Force)

Da Nang (Marines)

Nha Trang (Air Force)
Saigon (Army-27 DPU)
Tan Son Nhut (Air Force)
Vung Tau (Army)

Bien Hoa (Army)

Can Tho (Army)

Binh Thuy (Air Force)
Da Nang (Army)

Da Nang (Navy)

Phu Bai (Marines)

Cam Ranh Bay (Air Force)
Comm Center

Cam Ranh Bay (Air Force)
Logistics

Cam Ranh Bay (Army)
Cam Ranh Bay (Navy)
Chu Lai (Marines)
Qui Nhon (Marines)
Chu Lai (Air Force)
An Kbe (Army)
Pleiku (Air Force)
Qui Nhon (Army)

Qui Nhon (Air Force)
Nba Trang (Army)
Da Nang (East) (AF)
CSA Saigon (A)

Existing Capability*

130,000

100, 000

Through Da Nang
None

275,000

130,000

None

From same Terminal AF
None

None

None

None

None

Through Da Nang

None

None
None
None
Through Da Nang
None
None
None
None
None
None
None
None

None

Requirement

850, 000
750,000
78,000
570,000
600,000
780, 000
165,000
25,000
75,000

850, 000
69, 000

950,000

230,000
950,000

80,000
630, 000
228, 000
850,000
198,000
230,000
579,000

*Capacity besed on terminal and circuit cap~bility for 24-hour operation.

Source: Air Force Communications Service, Communications in Southeast Asia (U),
31 July 1969, Fig. -1 (SECRET).
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DA NANG AB| 10 CPM
(AIR FORCE)

QUI NHON 10 CPM
(ARMY)

(ARMY)

NHA TRANG 1¢ CPM
(AIR FORCE)

TRUNK TO
3 CPM FT. BUCKNER,
MANUAL DATA

\ 10CPM OKINAWA
CAM RANH RELAY CENTER, 100 CPM

BAY (ARMY) PHU LAM ) TRUNK TO
CLARK AFB,
PHILIPPINES

BIEN HOA 10 CPM
(AIR FORCE)

TAN SON 10 CPM
NHUT

(AIR FORCE)

27TH DPU 100 CPM
SAIGON
(ARMY)

IsTH I.C.C.
SAIGON
(ARMY)

106 CPM

FIGURE E—2. INTERIM AUTODIN RVN — FEBRUARY 1966

Source: Air Force Communications Service, Communications in Southeast As’a (U), 31 July 1969, Figure
! -8 (SECRET).
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DA NANG | 100CPM 10 CPM| DA NANG
(MARINES) (NAVY)
(AIR FORCE)
QUI NHON | 100 CPM
(ARMY) 200 cpm. TRUNK TO
pre—— M C CLELLAN
AFB, U.S.
AN KHE 10 CPM
(ARMY) 200 cpm  TRUNK TO
WAHIAWA,
HAWAII
NHA TRANG | 10 CPM
(AIR FORCE)
1100 cPM oo P R
CAM RANH [100 cPM| MANUAL DATA | : '
BAY RELAY CENTER, OKINAWA
ARMY LAM 200 CPM
CLARK AFB,
BIEN HOA | 100 CPM PHILIPPINES
(AIR FORCE)
TRUNK TO
TAN SON | 100 cPM L100CPM o 5ANG PLA,
NHUT THAILAND
(AIR FORCE)
12TH D.P. U. 100CPM
SAIGON
(ARMY)
100 |
14THICC | 190 cPM CPM|AMMC, TAN
SAIGON -
(ARMY) SON NHUT l
VUNG TAU 100 CPM PLEIKU
(ARMY) 100 cpPM|(AIR FORCE)
FIGURE E—3. INTERIM AUTODIN RVN — JULY 1967

Source: Defense Communications Agency, Southeast Aaia Mainland Region Commanders' Report, 1 July 1966 -
1 July 1967 (U), Undated, Sec. I, Tab 1 (CONFIDENTIAL).
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TRUNK TO WAHIAWA

DA NANG 100 CPM 10 CPM [ o\ NaNG
{(MARINES) (NAVY)
DA NANG oo CPM 100 CPM !)LEIKU
(AIR FORCHE) (AIR FORCE)
QUI NHON [lon CPM 109 GPM| PHAN RANG
(ARMY) (AIR FORCE)
loo oo 100
AN KHE CPAM R\;'[\‘X?'\(ibg';:g CPM | pHU THAYH
(ARMY) NI TANG (ARMY)
100 100
NHA TRANG UM CPM | TUY HOA
(AIK FORCE) (AIR FOKCE)
; — 200 200 CPM
CAM RANT CPM
BAY
AIR FORCE) 200 ) <1
( Crre ‘&M_.’mum\' TO CLARK

CAM RANH
BAY
(ATIMY)

100 CPM

BIEN HOA
{AIR FORCE)

100 CPM

TAN SON
NHUT

200

Cpm| MANUAL DATA
RELAY CENTER

‘ 200 CPM '

200 CPM

> b &1
— CPM__ TRUNK TO CLARK

TRUNK TO KORAT

TRUNK TO
McCLELLAN AFB

AR YRR s , 100 CPM , TRUNK TO
(AIR FORCE) PHU LAM ‘ FT. BUCKNER,
100 OKINAWA
12th Py | CPM 100 CPM o TRUNK TO
(ARMY) BANG PLA,
THAILAND
C.C. 100 cpM cpm | 90th RE-
M:]xl;;\'. Ce o PLACEMENT
(ARMY) BN (ARMY)
VUNG TAU | 100 CPM 100 CPM |AMMC, TAN
(ARMY) SON NHUT
FIGURE E 4. INTERIM AUTODIN RVN — MARCH 1968
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PART 1

‘DA NANG
111 MAF

‘NsA
DA NANG

TSN AB

Rasaand

1004

1004

(AIR FORCE)

BIEN HOA
COMNAVFORYV {
{AF)
MODE V 1004
TRUNK TO
PI{U LAM
NHA MDRC TTY RELAY
TRUNK TC
1004
BANG PLA
' TRUNK TO 5
’ USARV
HAWAII COMMCEN
€1RUNKTO 1004
KORAT
TRUNK TO
OKINAWA
< f_i&;‘{ IO AUTOMATIC e
TRUNK TO SWITCHING CENTER
‘~—————’"
McCLELLAN FHU LAM 14th ICC
TRUNK TO

NHA TRANG ASC

509 RRG
MODE V

CAN THO
(ARMY)
MODE V

- —

DONG TAM I FFV
(ARMY) MODE V
MODE V.

(ARMY)
MODe V

(ARMY)
360/20

USA TNG
FAC, LBN
MODE V

—_
MACV
DMA
360/20

DIAN

FIGURE E-S. DATA TRANSMISSION NETWORK RVN — OCTOBER 1968

Source: 1st Signal Brigade, Letter, subject: Operational Report of Headquarters, 1st Sigral Brigade

(USASTTRATCOM; for Period Ending 31 October 1968 (U)_, 14 May 1968, Incls 4 and 5

(CONFIDENTIAL).

Nha Trang Signal Battalion, Communications Operating Performance Summary (U), October 1968

(CONFIDENTIAL).
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PART II
DA NANG | 100 CPM 100 CPM  |NHA TRANG
(AIR FORCE) (AIR FORCE)
CAM RANH | 100 CPM MANUAL DATA | 150 cpM | PHU THAY
BAY RELAY CENTER, (ARMY)
(AIR FORCE) NHA TRANG
PLEIKU | 100 CPM 100 CMP VUNG TAU
(AIR FORCE) (ARMY)

200 CPM

LONG BINH)
(ARMY)
360/20

QUI NHON TRUNK TO PHU LAM ASC
(ARMY)
1004
TRUNK TO PHU LAM ASC
PHU BAl - —
(ARMY) TRUNK TO OKINAWA ASC 5
MODE V LARK ASC
o) TRUNK TO C >
TURN TO KORAT ASC
.PHU BAI .
(ARMY)
1004
CAMP AUTOMATIC
EAGLE SWITCHING DA NAN\,?
(AR CENTER, \1“13';‘: i
MORE ¥ NHA TRANG .
EVANS DA NANG
(ARMY) FLC
MODE V 360/20

J—

PLEIKU
(ARMY)
MODE V

‘ DA NANG
(ARMY) (AIR FORCE)
MODE V 1004
TAN SON
€13
FORCE)
1004 1004'

FIGURE E—5. DATA TRANSMISSION NETWORK RVN — OCTOBER 1968
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(a) This table shows, for the interim AUTODIN network, that from the time
the plan was completed to provide the Manual Relay Center at Nha Trang, until this center was
operational, 24 months had elapsed.

(b) For the AUTODIN network, this chart shows that from the time that DOD
approved the plan to place AUTODIN Switching Centers in RVN, until the first switch was opera-
tional, 27 months had elapsed.

(3) The completion of the AUTODIN switches increased the traffic handling capa-
bility of the data switching centers and brought about a traffic shift from torn-tape teletype and
manual data relays to the automatic data switches. (See Figure E-6.)20

(4) The impact of the above on the user's activities can be seen by the experience
of the Marines. 2!

(@) The arrival of the Data Processing Platoon at Da Nang in March 1965
gave Marine logistic elements the capability to employ automated data systems in their support
effort. Initially this capability was restricted to the supply field, and inasmuch as all elements
were located in the Da Nang Tactical Area of Responsibility (TAOR) no requirement existed for
internal electrical transmission capabilities. However, as additional combat and combat support
organizations established new enclaves, each requiring a logistic support organization, the need
for a data communication system to extend from the primary source of supply on Okinawa to the
logistic units serving them was recognized, and action was initiated to provide the necessary
service.

(o) By May 1965 planning was underway and essential transceivers were
being procured to establish an internal IIl MAF system and to enter the SE Asia INTERIM
AUTODIN via the Air Force terminal at Da Nang. The latter arrangement was to be continued
until a channel could be made available in the long-haul communication system that would permit
the Force Logistic Support Group (FLSG) to become a tributary station itself out of the MDRC
at Phu Lam.

(c) At this time automatic data processing in the Marine Corps was used
primarily in support of supply activities, and the data processing platoons were not associated
with communications except as subscribers. This situation did not change until October 1966
when the Force Logistic Command CEO assumed responsibility for the INTERIM AUTODIN ter-
minal for that command.

(d) The following is a brief resume’of the development of data transmission
systems in IIl MAF:

20Defense Communications Agency, 1966 Commanders' Conference Report (U), September 1966, pp. 88-90

(CONFIDENTIAL); Presentation by Chief, DCA - Pacific to tte DCA Comm-nrders' Confcrence, 5 October
1967, Chart 14 (CONFIDENTIAL); Phu Lam Signal Battalion, Communications Operations Performance
Summary (U), Marck 1958, pp. 21, 25 (CONFIDENTIAL); Phu Lam Signal Battalion, Communications
Operations Performance Summary (U), July 1968, pp. 8, 25; Phu Lam Signal Battalion, Communications
Operations Performance Summary (U), February 1969, pp. 13, 35 (CONFIDENTIAL); Nha Trang Signal
Battalion, Communications Operations Performance Summary (U), April 1968, pp. 14, i8 (CONFIDEN-
TIAL); Nha Trang Signal Battalion, Communications Operations Performance Summary (U), July 1968,
pp. 18, 22, 28 (CONFIDENTIAL); Nha Trang Signal Battalion, Communications Operations Performance
Summary (U), January 1969 (CONFIDENTIAL); Nha Trang Signal Battalion, AUTODIN ASC (RUML) Coem-
munications Operations Performance Summary (U), January 1969, p. 22 (CONFIDENTIAL); Da Nang
Signal Battalion, Communications Operation Performance Summary (U), December 1968, p. 13 (CON-
FIDENTIAL); Da Nang Signal Battalion, Communications Operations Performance Summzry {U), January
1969 (CONFIDENTIAL).

21CGFMFF'AC, Letter, subject: Joint Logistics Review Board Requirement, 21 June 1969,
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1. May 1965. Plans were initiated to enter the SE Asia INTERIM
AUTODIN by FLSG and to establish an internal data net serving FLSG, Fcorce Logistic Service
Unit - 1 (FLSU-1) (Chu Lai), and FLSU-2 (Phu Bai). Pending availability of a channel to the
Phu Lam Manual Data Relay Center, the Air Force tributary station at Da Nang was to provide
entry into the worldwide systems.

2. January 1966. The FLSG to FLSU-1 net was activated. It was
marginal in quality. The FLSG to FLSU-2 net was also activated but proved to be unsatisfactory
and was closed down after brief attempts at operation. All nets used DCS circuits and IBM
066,/068 transceivers with a speed of approximately 10 CPM. The Air Force continued to provide
entry into the worldwide system. Error rates in out-of-country transmission plus lost batches
and extensive delays required that duplicates of all cards be flown to and from Okinawa by air
courier.

3. June 1966. FLC/FLSG-A entered the SE Asia INTERIM AUTODIN
as a tributary station of the Phu Lam MDRC. The delay was the result of awaiting a circuit
activation order from DCA, cable construction, and equipment instailation at FLSG The Chu
Lai net was marginal, whereas the Phu Bai net remained inoperable because of faulty 066/068
equipment, gencral operational problems at Phu Bai, and the fact that the circuit path would not
hold for data transmission.

4, October 1966. FLC/FLSG-A Communications-Electronics Officer
(CEQ) assumed responsibility for INTERIM AUTODIN functions. An IBM 1013 circuit was in-
stalled at Nha Trang. This circuit was marginal because of the length of cable run from FLC to
Da Nang IWCS. A marginal data circuit was established to Phu Bai, operating at 10 CPM.

5. March 1967. The Naval Shore Electronics Engineering Activity,
Pacific (NAVSEEAPAC) completed installation of a new 100 CPM IBM 1013 facility at FLC.

6. May 1967. The IBM 1013, with a 100 CPM capacity, was placed in
operation on the interim AUTODIN, replacing the previous circuit. Similar equipment was
planned for the FLC internal net when available.

7.  June 1967. Data communications with Phu Bai remained marginal;
primary reliance was placed on courier runs to deliver card batches. The First Marine Aircraft
Wing (MAW) sent many card batches to Naval Air Station (NAS) Cubi Point, Philippines, their
Aviation Supply Point.

8.  October 1967. IlI MAF entered the interim AUTODIN system for
the transmission and receipt of narrative message traffic using Univac 1004 equipment.

9. January 1968. FLSG-B moved from Chu Lai to Dong Ha, but with-
out data processiig support. Supply Co (-) 1st Force Service Regt. assumed support functions
in the Chu Lai Tactical Area of Responsibility (TAOR), including data transmission.

10. April 1968. FLC activated its AUTODIN terminal for the trans-
mission of narrative message, card, and magnetic tape data. This terminal employed an IBM
360/20 computer. At the same time, communications circuits to Phu Bai and Chu Lai were
improved and IBM 1013 equipment was installed on the internal data net.

11. October 1968. The 1st Marine Aircraft Wing at Da Nang activated
its AUTODIN terminal.

5. PROBLEMS. The following problems were met during the message-switching networks
buildup. These are considered important because they can be expected to reoccur in a similar
situation.

a. Data Circuit Quality Requirements. Circuits that were adequate for voice or teletype
were not adequate for data.
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(1)  Construction of commercial card transceivers was based on the availability
of quality circuits; i.e., the circuit would not be heavily contaminated by random or impulse
noise. Thus the commercial card transceivers did not include anything more than rudimentary
error detection circuitry, e.g., parity checks. The use of this equipment in Vietnam depended
on the availability of DCS quality circuits. 22 However, when the equipment was placed in an

environment where DCS quality circuits were not available, substantial difficulties were en-
countered.

(2)  The need for the tactical commander in Vietnam to communicate required ICS
quality circuits. The tactical commander did need equipment that could be emplaced rapidly and
could provide a basic voice and teletype capability from a site near his headquarters. Because
of the need to displace these tactical systems quickly, they could not undergo the long emplace-
ment time required to produce quality circuits, even if the sites on which the terminals were

located, due to tactical reasons, could have provided a propagation path capable of providing
quality channels.

(3) The results of the above were:

(a) The data transceivers were designed assuming that a DCS quality circuit
would be available.

(b) The DCS quality circuits did not become available until completion of
substantial portions of the fixed-plant IWCS and 439L project (approximately July - December
1967). (See Appendix C.)

(c) The only circuits initially available were derived from tactical links that
could not provide the circuit quality required. Use of these circuits caused a data transmission

error rate that was unacceptable to the users, resulting in extensive use of couriers to hand-
carry card traffic. 22

b. Use of Commercial Equipment. In addition to the need for quality circuits, other
implications of the extensive use of commercial equipment in a combat zone included:

(1) Substantial maintenance problems including lack of spare parts and trained
maintenance personnel.

(2)  Additional logistical requirements to provide a controlled environment. Suc-
cessful operation of the card transceivers required that the environment in which they were
placed be controlled in terms of temperature, humidity, and dust. This required air conditioning
and substantial additional electrical power to operate the air conditioning equipment. 23

c. Logistic Problems. Except where the installations were in existence and completely
self-contained, problems arose in providing necessary buildings and power.

22The DCS standards are based on the need to provide a 6000~nautical mile circuit and place extremely

high standards on the quality of the circuit. This requirement is currently under consideration to be
increased to a 12, 000-nautical mile distance as detailed in Defense Communications Agency, Circular
-R-205-37.

23:;‘(:)0:' :xazg\i-'i, Red Ball requisitions were carried by air courifer from Long Binh, RVN to Fort Mason,
California, as a normal method of doing business, during early 1967. (U.S Army Audit Agency, Pacific
District, Audit Report No. PA 67-69, Requisition Processing .d Related Flow of Material in Vietnam,
5 May 1967, p. 16.)

‘97 a rough order of merit, it takes twice as much clectrical power tc remove the heat that is caused by
a specific load. Thus, for example, a punch card machine that required 3 kw to operate implied a total
electric power of 9 kw. The additional 6 kw was required to operate the air conditioner.
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6. IMPACT. The overall impact of the above was that:

a. A lack of communications discipline on the part of the users adversely affected the
capability of the teletype networks to provide reasonable service to the users, although the de-
ployment of contingency equipment and its subsequent replacement with fixed-plant stations did
provide a gradually increased capability. This problem was resolved by the cutover of the
AUTODIN switches from March to June 1968.

b. Substantial delays were encountered in providing electrical transmission of data
traffic. Up through July 1967, a period in excess of 2 years after the decision was made to
buildup the force structure in RVN, air courier was still one of the major means used to pass
card traffic. This problem was resolved by the provision of fixed-plant quality links by the IWCS
and 439L projects.
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APPENDIX F
COMMUNICATIONS EQUIPMENT DESCRIPTIONS

1. PURPOSE. The purpose of this appendix is to provide brief descriptive material on each
of the major communications items mentioned in this monograph. This is provided for familiar-
ization 1only. For authoritative, detailed information, the basic source material should be con-
sulted.

2. GENERAL. The material used in RVN can be separated into different categories.

a. Tropospheric Scatter Radio (Tropo). This is further divided into heavy tropo and
light tropo.

(1) Heavy Tropo. This is considered to be those tropo sets which provide a trans-
mitter output power of 10 kw. Two different types were used in RVN.

()  AN/MRC-85
1. Reference. Air Force TO 31R5-2MRC85-2,

2. General Information. The AN/MRC-85 is a transportable tropo-
spheric scatter radio terminal mounted in three semitrailer vans, M-373A2. This is an Air
Force unique item of issue whose configuration of components and equipment depends on the
operational requirement for a specific number of channels and the distance between terminals.
The AN/MRC-85s deployed to RVN used 60-foot parabolic fixed antennas. All of the AN/MRC-
85s used in Vietnam provided 72 voice channels except those used on the WET WASH link be-
tween Saigon (Phu Lam) and Nha Trang, which provided 60 voice channels. Technical charac-
teristics are as follows:

Frequency range: 750 - 985 MHz
Planning range (Km): 320
Power Requirements (furnished as part of set): 150 kw

(b) AN/MRC-98. The AN/MRC-98 is similar to the AN/MRC-85 except
that it provides 60-voice channels and uses 28-foot parabolic transportable antennas.

(2)  Light Tropo. These are those tropo sets that provided a transmitter output
power of 1 kw.

(a) AN/TRC-90, (A), (B)

1.  References
TM 11-5820-512-12 (AN/TRC-90)
TM 11-5820-524-12 (AN/TRC-90A)
TM 11-5820-519-12 (AN/TRC-90B)

1The communications equipment used in Vietnam was, in some cases, modified substantially to provide a
different or expanded capability thun originally provided. The material herein reflects these RVN modi-
ficatfons.
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2. General Information. The AN/TRC-90 is a transportable tropo-
spheric scatter radio terminal mounted in a §-141 shelter together with a trailer-mounted power
unit. This provides 24 voice chainels. The AN/TRC-90A and the AN/TRC-90B are similar to
the AN/TRC-90 except for the type of antennas used and other minor changes. Technical charac-
teristics are as follows:

Frequency range: 4.4 t0 5.0 ge
Planning range (Km} 160

Power requirements (furnished as part of set): 15 kw

(b)  AN/TRC-97

1. References

: USMC SL-4-04041A
‘ USMC SL-3-04041A ]

2.  General Information. The AN/TRC-97 is similar to the AN/TRC-
90. Different models provide 12 or 24 voice channels. The AN/TRC-97 can be used at low
power (1 watt) as a microwave line-of-sight terminal.

b. Line-of-sight Radio. Radio sets using line-of-sight propagation paths include:

(1) AN/GRC-50
(a) Reference. TM 11-5820-461-10.
; {b) General Information. The AN/GRC-50(v) is a transportable radio set

designed to use in intermediate and rear areas. It may be used with 4-, 12-, or 24-voice
channel equipment. Technical characteristics are as follows:

Frequency range: Low band: 601.5 - 999.5 mc
High band: 1350.5 - 1849.5 mc

Transmitter power (w): Low band: 15-30
High band: 8-20

LFlanning range (km): 40 to 48

Total Weight: Approximately 400 lbs.

T L S S T e Ry

(2) AN/MRC-54/69/73

(@) References
7'M 11-5820-203-15 (AN/MRC-54)
TM 11-5620-204-15 (AN/MRC-63)
TM 11-5820-221-15 (AN/MRC-13)

B s —

(b)  General Information. The AN/MRC-54/69/73 are configurations of
AN/TRC-24 radio (see below) and 12-voice channel multiplexing equipment. These provide
reiay (AN/MCR-54), single-terminal (AN/MRC-13), or dcuble-terminal (AN/MRC-69) service.
Each 1s mounted in an S-141 shelter on a 2 1/2-toa truck with the associated power units mounted
in a towed trailer.

e et
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(3) AN/TRC-24
(a) Reference. TM-11-520-287-10.

() General Information. The AN/TRC-24 is a transportable radio set used
primarily at division (limited Corps and Army) level. Configurations of the AN/TRC-24 are
normally used with 12-voice channel equipment. Technical characteristics are as follws:

Frequency range: A Band: 50 - 100 mc
B Band: 100 - 225 mc
C Band: 225 - 400 mc
D Band: 400 - 600 mc
F Band: 790 - 925 mc
J Band: 1,340 - 1,875 mc

Transmitter power (w): 10 to 120
Planning range (km): 40 to 48
Total Weight: 340 1bs.

(4) AN/TRC-29
(@) References

TM 11-689
TM 11-2682

(b) General Information. The AN/TRC-29 is a transportable radio set for
use in field or fixed installations. It may be used with either 23- or 45-voice channel equipment.
Technical characteristics are as follows:

Frequency range: 1.7t0 2.4 gc
Transmitter power (w): 10

Planning range (km): 40 to 48
Total weight: 1,050 1bs.

c. High-Fr -ency Radio. This includes:

(2) AN/GRC-26
(a) Reference. TM 11-5820-202-10.

(b) General Information. The AN/GRC-26 is a 400 watt, high-frequency
radio terminal with associated power supply mounted in a towed trailer. This provides either

one voice or one teletype channel. When mounted in a 2 1/2-ton truck, it can be designated as
the AN/MRC-32.

(1) AN/TRC-136. The AN/TRC-136 is a 1-kw high-frequency radio terminal.
This provides three voice and 16 teletypewriter channels. The equipment is installed in a

§-318/G shelter mounted on a 3/4-ton truck with the associated power units mounted in a towed
trailer.

(3) AN/TSC-18. The AN/TSC-i8 is a communications complex consisting of a
communications center and a 40-kw high-frequency independent-sideband radio terminal. This
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furnishes three voice and 16 teletypewriter channels and is used to provide contingency access to
the Defense Comimunications System. This consists of three shelters (S-141) and one semi-

trailer van (M-373 A2C), and six power units mounted on trailers. Total weight is approximately
70, 000 puunds.

(4) AN/TSC-19. The AN/TSC-19 is essentially the same as the AN/TSC-18 (see
above) except for a lower power (10 kw) high-frequency transmitter mounted in a shelter instead i!
of a van. Total weight is approximately 55, 000 pounds.

(5) AN 'TSC-38. The AN/TSC-38 is a communications complex providing high-
frequency single sideband radio channels, a telephone terminal and switching center for 12 tele-
phone lines, a teletypewriter terminal and switching center for 20 teletypewriter lines and two
full duplex cryptographic channels. The primarv radio contains a 10-kw fransmitter. The
secondary radio contains a 1-kw transmitter. Each radio provides three voice channels and 16
teletypewriter channels. This consists of one shelter and one auxuliary trailer mounting the
power equipment. Total weight is approximately 19, 000 pounds.

(6) AN/VSC-2. The AN/VSC-2is a 400-watt, high-frequency radio terminal.
This provides either one voice or one teletype channel. It is mounted on a 1/4-ton vehicle and i
uses the vehicular power supply. i

d. Satellite Communications Terminals. These include:
i (1) AN/MSC-44. The AN/MSC-44 is a transportable satellite communications

terminal previding one voice and one teletypewriter channel via the SYNCOM Satellite Communi-
cations System. This consists of 11 vans and 2 trailers, with a total weight of 370,000 pounds.

(2) AN/MSC-46. The AN/MSC-46 is a transpnrtable satellite communications ﬁ
" terminal providing 11-voice channels via the Defense Communications Satellite System. This

consists uf 4 vans and 3 trailers (mounting power units). Total weight of vans and trailer is
125, 000 pounds.

(3) AN/TSC-54. The AN/TSC-54 is a transportable satellite communications “
ternunal providing one voice and one teletype channel via the Defense Communications Satellite
System. This consists of one shelter and two trailers. Total weight is approximately 24, 000
pounds.

e. Telephone Switchboards

(1) AN/MTC-1

-

(a)  Reference. TM 11-5805-284-15.

(b)  General Information. The AN/MTC-1 is a manual three-position tele-
phone switching facility that provides terminations for 200 local- or common-battery subscriber
circuits, and for 20 manual or dial trunks. The AN/MTC-1 consists of two modified S-141
shelters in which are mounted components of the AN/TTC-7 (see below). Weight of each com-

plete shelter is 4,500 pounds. Total power consumption is 8 kw.

TR

(2) AN/MTC-9

e + e W n At sl G - BT

(@) Reference. TM-5805-288-15.

]
I

i)  General Information. The AN/MTC-9 is a manual nine-position telephone F

switching facility that provides terminations for 600 local- or conmmon-battery subscriber cir- 1
cuits and 60 manual or dial trunks. The AN/MTC-9 consists of two 5-ton seniitrailer vans, J
M-348, in which are mounted components cf the AN/TTC-7 (see below). Weight of each van is E
appruximately 19,000 pounds. Total power consumption is 19 kw. 1
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(3) AN/TTC-7
(a) Reference. TM 11-2146,

{b) General Information. The AN/TTC-7 is a manual three-position tele-
phone switching facility that provices terminations for 200 local lines and 40 trunk circuits.
It may be van-mounted as a mobile central office, or installed in a building as a semipermanent
central office. The AN/TTC-7 may be expanded to handle 1, 160 lines by adding components.

(4) AN/TTC-22. The AN/TTC-22 is a switching facility that provides both 100-line
automatic and 120-Jine two-position manual service. The equipment is mounted in an H-583
shelter; total weight is 6,750 pounds. This is not a standard item of issue.

%) AN/TCC-25. The AN/TTC-25 is an automatic dial central office that provides
termination for 600 telephone circuits. The AN/TTC-25 consists of one shelter in which is
mounted solid-state switching equipment. This is currently under development.

(6) AN/TTC-28. The AN/TTC-28 is an automatic dial central office that provides
termination for 600 telephone circuits. The AN/TTC-28 consists of two 10-ton semitrailer vans
which are mounted commercial step-by-step equipment. Weight of each van is approximately
31,000 pounds.

(1) AN/TTC-30. The AN/TTC-30 i3 an automatic solid-state dial central office
that provides terminations for 374 lines. Tuae AN/TTC-30 consists of two shelters in which is
mounted the equipment. The AN/TTC-20 is being provided as part of the Air Force 407L Program.

(8) AN/TTC-31

(@) Reference. Headquarters, Marine Corps, Letter of Adoption and Pro-
curement Number 57-67.

(b) General Information. The AN/TTC-31 is an electronic dial telephone
switching central that provides termination for up to 600 two wire or four wire telephone circuits.
The AN/TTC-31 consists of one shelter in which is mounted solid-state switching equipment.
This is currently under development.

® $B-72
(a) Reference. TM 11-5805-262-12.

(b) General Information. The SB-22 is a lightweight tactical manual (mono-
cord) switchboard that can be rapidly installed to provide field facilities for interconnecting 12
local-battery telephone circiiits. The SB-22 can be expanded in the field to handle 27 circuits.
Total weight is approximately 30 pounds.

(10) sB-86
(a) References

TM 11-2134
T™ 11-4134

(b) General Information. The SB-86 is a lightweight tactical manual single
position switchboard that can be rapidly installed to provide field facilitiea for interconnecting
30 local- or common-battery telephone zircuits. The SB-86 can be axpanded in the field to
handle 60 circuits; total weight is appro.imately 180 pounds.
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f. Multiplex Equipn.ent

(1) AN/FGC-60. The AN/FGC-60 is a frequency-shift telegraph multiplex equip-
ment capable of providing up to 16 full-duplex teletype (100 words per minute) circuits over
one voice channel.

(2) AN/TTC-13
(@) Ref~rence. TM 11-2141.

(b) General Information. The AN/TTC-13 is a pulse position modulation
multiplex equipment capable of providing up to 45 voice channels over a single RF channel.

g. Teletype Facilities

(1) AN/TSC-48/50. The AN/TSC-48/50 is a combined pair of transportable com-
munications assemblages, which together provide a secure-circuit teletypewriter tape relay
center. Each of these is contained in 4 separate semitrailer van, M-373A2C. Weight of each
unit is approximately 20,000 pounds. Total power requirements are 65 kw.

(a) The AN/TSC-48 contains the termination facilities for 18 full-duplex
nonencrypted DC semiautomatic torn-tape teletypewriter circuits.

(b) The Al/TSC-50 contains cryptographic equipment.

(2) AN/TSC-64. The AN/TSC-64 is a teletypewriter termiral fz-ility that pro-
vides terminations for two fuli-duplex secure teletype circuits. The equipment s mounted
in an S-144 shelter mounted on a 3/4-ton truci, with the associated power units mounted in a
towed trailer.

(3) AN/TSC-65. The AN/TSC-65 is a teletypewriter terminal facility that pro-
vides terminations for six full-duplex secure teletypewriter circuits. The equipment is
mounted in a S-28 shelter, on a GOAT mobilizer. The associated power units are mounted
in the bed of a 2 1/2-ton truck that tows the GOAT.

h. Contingency Packages.

(1)  Air Transportable Communications Unit 100A (ATCU-100A). The ACTU
100A is a transportable communications complex providing: one SSB FDM 16-channel teletype
plus three SSB voice circuits; two SSB HF voice CW circuits; one UHF and one VHF voice or
HF RATT circuits; one VLF receive-only capability; and a semiautomatic relay facility to
accommodate eight duplex teletype circuits. These are mounted in five van-tvre sueicrs.

(2) CINCPACFLT Contingency Communication Packages 3 and 4. These are
portable packages composed of standard Navy communications equipment mounted in six boxes
and provide one full-duplex on-line radio teletype circuit and one voice channel with 100 percent
backup capability for each.

i. Miscellaneous. SB-611
(1) Reference. TM 11-5805-204-15.
(2) General Information. The SB-611 is a circuit control facility that permits
patching (routing and re-routing), testing, and monitoring voice teletype circuits. The equip-

ment is installed in a modified S-144/G shelter that is mounted on a 3/4-ton truck. Power re-
quirementr are 2 kw.
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LIST OF ACRONYMSE AND ABBREVIATIONS

AF

AID
AMMC
ASC
ATCU
AUTODIN

AUTOSEVOCOM

AUTOVON

BACK PORCH
CEO
CINCPAC
COMSAT
COMUSMACV
CPM

DA

DCA
DCA-PAC

Air Force

Agency for International Development
Aviation Material Maintenance Center
Automatic Switching Center

Air Transportzble Communications Unit

Automatic Digital Network. A worldwide automatic communication
system that provides automatic data service for the Department of
Defens: (™OD) and certain, non-DOD subscribers. It is a general-

purpose network of the Defense Communications System.

Automatic Secure Voice Communications. Consists of a number of
automatic and manual secure voice switches that provide main line

trunking from Defense Communications System facilities and direct
distance dialing service to certain subscribers of the Department

of Defense and the National Communications System.

Automatic Voice Network. An automatic circuit switching network
that offers rapid, direct voice quality interconnection for military
and other installations in continental United States and certain over-

seas areas.
A tropospheric scatter radio system in Vietnam
Communications-Electronics Officer

Commander in Chief, Pacific

Communications S2tellite Corporation

Commander, U.S. Military Assistance Command, Vietnam
cards per minute

Department of the Army

Defense Communications Agency

Defense Communications Agency, Pacific

dial central office

Defense Communications System

Department of Defense
G-3
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DPU
FLC
FLSG
FLSU
GFE
HF
HSAS
ICC
IDCsP

interira AUTODIN

IWCs

JCSs

JOSS

MAAG

MACYV

MAF

MAW

MDRC

MODE V

MOS
NAVCOMMSTA
NAVSEEAPAC
oICC

RATT

RRG

RVN

COMMUNIC ATIONS

Data Processing Unit

Force Logistic Command

Force Logistic Support Group

Ferce Logistic Support Unit
Government-furnished equipment
high-frequency

Headquarters, Support Activity, Saigon
Inventory Control Center

Initial Defense Commnicati >3 Satellite Program, a Defense
Department project

The network used for manually relaying punched cards via elecirical
transmission

Integraced Wideband Communications System. An Army project that
provided communications links via tropo and microwave radio in
Vietnam

Joint Chiefs of Staff

Joint Overseas Switchboard

Military Assistance Advisory Group

Military Assistance Command, Vietnam

Marine Amphibious Force

Marine Air:craft Wing

Manual Data Relay Center

An AUTODIN terminal used for narrative traffic

Military Occupational Speciality

Naval Communications Station

Naval Shore Electronics Engineer Activity, Pacific

Officer in Charge of Construction

Radio-Teletype

Radio Research Group

Republic of Vietnam

single sideband
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SOUTHERN TOLL

SPEED QUEEN

SYNCOM

TAOR
TRANSPAC
troro

USARPAC
USASTRATCOM
USSTRICOM
VHF

VLF

WESTPAC

WET WASH

WPM

439L

360/20
1004

1013

COMMUNICATIONS

An AID project that provided commercial communications links via
micrcwave radio in Vietnam

A project to modernize and expand the DCS facilities in the
Philippines

A satellite program transferred from NASA to DOD that provided one
voice and one teletype channel to RVN

Tactical Area of Responsibility

A submarine cable connecting the Philippines with Guam and Hawaii
tropospheric scatter radio

Unite< States Army, Pacific

1I,S. Army Strategic Communications Command

U.S. Strike Command

very high frequency

very low frequency

Western Pacific

A 60-voice channel submarine cable connecting Nha Trang, RVN,
with the Philippines

words per minute

An Air Force project that provided communication links via coastal
submarine cable between sites in Vietnam and 'Thailand

IBM 360/20, commercial equipment used as an AUTODIN Terminal

UNIVAC 1004, commercial equipment used both as an AUTODIN and
as an INTERIM AUTODIN Terminal

IBM 1013, commercial equipment used as an interim AUTODIN
Terminal
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